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SUMMARY 


If nitrofen is suspended, increased production costs and reduced 
quantity/quality of outputs would reduce short term income for impacted 
growers (Table 1). The loss of income for nitrofen users was estimated 
to range from $41.0 to $105.6 million: $34.2 to $98.8 million for 
vegetable crops; $5.8 million for ornamentals; and $1.0 million for 
non-cropland, pine seedling nurseries, and sugarbeets. Non-users of 
nitrofen that grow broccoli, brussels sprouts, cabbage, carrots, 
cauliflower and celery were estimated to have a $40.3 to $63.2 million 
gain in income due to short run price increases attributed to supply 
shortfalls; non-impacted growers for other sites may also experience 


windfall gains, but data were not available for such estimates. 


Approximately 291,800 acres are currently treated with 1.27 to 1.37 
million pounds a.i. nitrofen (Table 1). Base acre treatments and 


nitrofen usage by different site classes are as follows: 


Base Acres Pounds A.l. 
Treated Percent Applied Percent 
vegetable crops 277,199 95.0 1,214,439 to 95.2 to 
1,305,901 95.5 
ornamentals 6, 864 2.4 28,720 Day has 
2.1 
other use sites To ihaype 2.6 subesys hse) Zw co 
32,540 oH 
total 291 OD 100.0 1 rar eres he Fehon ste 100.0 


1,367,161 


“Nitrofen use Wari osucone iecably shy odietecenr vegetable crops.. 
Although nitrofen is only used on about 14 percent of the U.S. brussels 
sprouts acreage, the base acres treated varies from 35.0 to 49.4 percent 
for cabbage, carrots, garlic, and onions (Table 1). At least 75 percent 
of the broccoli, cauliflower, celery, horseradish, parsley and 


taro/daikon acreage is treated with nitrofen. 


If nitrofen is suspended, the short term income of the negatively 
impacted vegetable growers would decline from $34.2 to $98.8 million 
(Table 1). Short term windfall income gains ranging from $40.3 to $63.2 
million would be received by non-impacted growers that Wetdtir from 
commodity price increases attributed to supply shortfalls. It should be 
noted that data availability problems limited the windfall income gain 
estimates to only broccoli, brussels sprouts, cabbage, carrots, 


cauliflower, and celery. 


Vegetable growers using nitrofen that are expected to have the 
largest aggregate income losses include: cauliflower (upper limit of 
$31.2 million); onions (upper limit of $22.1 million); broccoli (upper 
limit of $15.4 million); and celery (upper limit of $12.2 million) (Table 
ie Individual sites that would be expected to have the largest per 
acre income losses are: parsley (upper limit of $2,160); brussels 
Sprouts (upper limit of $991); and cauliflower (upper limit of S$36,).. sae 

Consumer price impacts at the retail level are expected to be most 
strongly affected by short run reductions in Outputs supplied to the 


retail markets. Brussels sprouts, cabbage, carrots, garlic, horseradish, 


nd pRnonNi were’ SS cimaeea a bares ty abet t mL MRE ONEe LANE Si 
utput; where estimates could be derive retail price increases between 
and $.02 per pound are expected (Tabl 1). Broccoli, cauliflower, 
elery, and taro/daikon were estimated ) have domestic output reductions 
anging from 11 to 15 percent; where es ‘mates could be derived, 
ssociated retail price increases range from $.02 to $.04 per pound. 
arsley output reductions ranged from 2' to 25 percent; retail price 


acreases could not be estimated, but m ° be quite large. 


Nitrofen use on ornamentals is gen ‘ally quite limited. Although 40 
ercent of the U.S. stock acreage is tr: ited, only 7.7 to 12.1 percent of 
he U.S. acreage for different nitrofen >rnamental use sites are impacted 
Table 1). If nitrofen is suspended, t’) : short term reduction of 


mpacted ornamental growers' income wou | be about $5.8 million. 


The largest economic impact would §;: $5.2 million for the increased 
stablishment costs of ornamental grounm covers. Other ornamental sites 
ould have short term income losses of : :10,000 or less. Ornamental 
ites that are expected to have the lar; :t per acre income losses are 
irnations (upper limit of $5,939) and « rysanthemums (upper limit of 


= 


2,495). 


Consumer price and quantity/qualit: impacts for these ornamentals 


ce expected to be negligible. 


Nitrofen usage on all other sites limited to about 32,000 pounds 
.i. applied to 7,700 acres. Although: .3 percent of the pine seedling 


irsery acreage in Georgia, North Carol: a, and South Carolina is 


treated; léss than one percent of the U.S. sugarbeet and non-cropland 


acreage is impacted (Table 1). 


If nitrofen use is suspended, the total short term income reductions 
for these three sites would range from $994,000 to $999,000. Income 
losses by site are as follows: sugarbeets ($865,000; $112 to $132 per 
acre); pine seedling nurseries ($129,000 to $134,000; $637 to $661 per 


acre); and non-cropland (negligible; no more than $7 per acre). 


For these use sites, price and output impacts upon final consumers 


are expected to be negligible. 
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INTRODUCTION 


Nitrofen (TOK®) is a diphenyl ether compound manufactured by Rohm 
and Haas Company as a selective pre- or postemergence herbicide. 
Formulated as either a 50° WP or an E 25, nitrofen is used as a weed 
control in several vegetable crops; ornamentals; and other use sites as 
non-cropland, pine seedling nurseries, and sugarbeets. For some use 
sites, a suspension of nitrofen would have large economic impacts of 
reducing crop output/quality levels and/or increasing production costs 
because of less effective herbicides and non-chemical alternatives. 
However, in other cases, effective substitutes are available for some 
sites in some geographical areas; hence, large economic impacts would 


not be expected for these situations. 


This report primarily examines the short-run implications of a 
possible nitrofen suspension. Qualitative estimates of the longer-run 


ramifications of a cancellation are provided whenever possible. 


SCOPE 


The short-run economic impacts of a possible suspension of nitrofen 
site registrations are the primary objectives of this study. The 
nitrofen use sites that were analyzed include: broccoli, brussels 
sprouts, cabbage, carrots, cauliflower, celery, garlic, kale/collards/ 
mustard greeens, onions, parsley, taro/daikon, carnations, 
chrysanthemums, ground covers, roses (field and greenhouse), stock, 


non-cropland, pine seedling nurseries, and sugarbeets. 


The economic’ analyses, focus on the short-run. changes in. growers' 
income that would result from a potential suspension. When appropriate 
data and rationales existed, income distributional effects between users 
and non-users were evaluated for the following sites: broccoli, 
brussels sprouts, cabbage, carrots, cauliflower and celery. Consumer, 
macroeconomic, and social/community impacts were primarily limited to 


qualitative assessments. 


The economic impact estimates were derived by the use of partial 
budgeting techniques. Information on acres treated with nitrofen, 
alternative weed control input requirements, and comparative performance 
evaluations (i.e. output and quality changes) between nitrofen and 
alternatives were provided by the USDA/State biologists; EPA biologists 
provided the team with information on registered controls, use 
practices, and use limitations by site. Crop acreage, production, and 


commodity prices were based mostly on 1977-79 data. 


Economic estimates for the long-run were limited to qualitative 
assesments since information on longer term producer and market 


adjustments were not readily available. 


De 


?. 


a. 


SUMMARY OF PRELIMINARY BENES(T ANALYSTS OF NITROFEN USE ON 8ROCCOLI 


AP, ewe shen on, 
me Be 2oSnS One Pa Oper er re irs 


ALTERNATIVES? 


Mater registered sne=icais: 


Non=chemical <esnerols: 





Comparative efficacy/serformance: 
TR SSD ae I OE 


Comparative coscs: 
(Se ee es ee ee 


Market /Consumer: 
seen nspeatmnnememacenreae 


SOCTAL/COMMUNITY IMPACTS: 


9 murpmyernee 45 uyarvees, 
Soak SAE anes, Leh onl Ace Ses nhs 


PRINCIPAL ANALYST AND DATE: 


Change in annual revenue ($000): -1,848.3 eto +7,502.9 


Nisrofen use on. sroccoll 


neteve sneqneriscurcie 
Diiveed scersuiacia 
purg.ace 


innua. slvegtassa 


Se ESET 


g20gersoc 





SC2A, CSEC, and srifiuralia 
Mechaocical cultivation and hand hoeing. 


Use of alternative herbicides would reduce yields by an estimated 10 co 1SZ on the 
iapacted acreage. 


Mitrofen Prograa Alternative Progras Oifference ia 
Cost/ Acre Cost/Acre Cose/Acre 
($) ($) (3) 
RR SE i i SAR ENE SR a aS A SOS 
268.57 = 349.14 436.52 = 537.43 167.95 = 188.29 


Nitrofea program iacludes use of aitrofen in sequence with DCPA, COEC, or 
trifluralia, along with 5 sechanical cuitivacions and 1 hand hoeing. Altecnacive 
programs include use of 2 herbicides, such as OCPA, CDEC, ofc trifluralia. 
Alternative programs aiso include zreacer seedicg traces and additional rechanical 
cultivacions and hand hoeings. 


2 of U.S. Broccoli Quaneity of Niecrofen 
Actes Treated Acreage Used Annually (15. ai.) 
SSS 
66,900 33 396,000 


Nearly all of the created acreage is located in California. 


In the short rua, the estimated 1,100 growers currently using aicrofen on sroeeoli 
would incur annual revenue losses ranging frog abdoue $4 to $18.4 million. 


Increase in annual 
production coses ($000): $11,612.2 t0 $13,568.58 

















Nee econcaic loss ($000): $4,009.3 to $15,417.4 


The short run outpuc reduction due eto yleld losses on the impacted acreage vould 
increase grower prices by an estimated $1.95 to $3.90 per cwe., providing 
nonwimpacted growers with an increase in annual revenues of about $29 to $1.9 
million. 


Ta the longer tern, increased broccoli production in noniapacted areas could reduce 
market prices and impacted growers’ income. Some of che tapacted growers would be 
expected to reallocaca their land to ocher crops less affected by a aitrofen 
suspeasicn 


The use of alcernacive herbicides in place of aitrofen vould reduce the shore cua 

faduscry supply of broccoli by abouc 337,960 ewe, abouc Ll vercene of cucrenc ‘ 
tadustry outsuc. Recail arices would se expected ¢3 cise by about 2 to 4 cenes oer 
pounds. [In the longer run, higher grower acices would scimulace new and expanded 

production which would facrease the supply of Sroccoli and ceduce che inisial impact 
om vrectail prices. 

Alternative weed control orograms aay require additional field labor. The increased 


demand for field labor aay bid up Wages and in somm cases cause shortages of ‘leid 
labor. 


The reallocatioa of land to other stops aay lead to an increased demand for zew fars| 
equipment and ocher factors of ptoduction.: 
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& less than oociaum level of Qutpuc. In some cases, arocessors aay teed ts discaver 


out sore distant sources of suppiy or reiavese in aew macninery capadle of sracesain 
alternative crops. 
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Current Use analysis 


EPA Registrations of Nitrofen and Alternatives 


Nitrofen is a selective herbicide registered for use on broccoli 
for the control of a variety of weeds including: annual bluegrass, 
crabgrass, goosefoot, lambsquarters, malva, nightshade, nettle, 
pigweed, purslane, shepherdspurse, and spergularia (EPA, 1980). 
Nitrofen is applied to broccoli at preemergence, usually in combination 
with other herbicides such as DCPA, CDEC, or trifluralin. On about 
half of the treated acreage, an additional application of nitrofen is 
made at postemergence (USDA/EPA/States, 1980). Although available in 
an emulsifiable concentrate formulation, nitrofen is usually applied to 
broccoli in the wettable powder form (50 percent active ingredient). 
The label rate for nitrofen (in both formulations) is 3 to 6 pounds 


active ingredient per acre (EPA, 1980). 


The major alternative herbicides registered for use on broccoli at 
preemergence are DCPA, CDEC, and trifluralin. No alternative herbicides 
are available for use on broccoli at postemergence (EPA, 1980; Rowe and 


Albertson, 1980). 


Broccoli represents the most important use sita for nitrofen, both 
in terms of annual acreage treated and pounds of active ingredient 
used. Of approximately 71,000 acres of broccoli currently grown in the 
United States (1977-79 average), about 66,000 acres (93 percent) are treated 
with nitrofen (USDA/EPA/States, 1980). A total of about 396,000 pounds 
active ingredient of nitrofen are used on broccoli each year. Nearly 
all of the treated acreage is located in the state of California 


(USDA/EPA/States, 1980). 


There are an estimated 1,100 farms using nitrofen on broccoli. 


The average farm size is 60 acres (USDA/EPA/States, 1980). 


Farm Impacts 


Production Cost Changes 


The typical nitrofen weed control program for brocolli would 
include a preemergence application of nitrofen, usually in combination 
with other herbicides. On about 75 percent of the treated acreage 
(49,500 acres), nitrofen would be used in sequence with DCPA. About 15 


percent of the acreage (9,900 acres) would be treated with nitrofen and 


th 


CDEC and about 10 percent of the acreage (6,600 acras) vould be crastad 
os =} ’ 


with nitroren and trifluralin (USDA/EPA/States, 1980). Approximately 


50 percent of the total treated acreage would also receive an 


additional application of nitrofen at postemergence. 


The cost of these various nitrofen treatments would range from 
about $64 to $119 per acre (Table 1). In addition to herbicide 
e2ead ents, tre nitcroten weed control srogram would usually include 
ee -woecianicai cultivatious at a cost of S10-$12 per acra per tine and 
one hand hoeing operation per season at a cost of $45-$60 per acre 


(USDA/EPA/States, 1980). 


If nitrofen use on broccoli were cancelled, growers would likely 
substitute alternative herbicides for nitrofen at preemergence. The 
principal alternative herbicide programs expected to be used include: 
DCPA and CDEC (on about 70 percent of the impacted acreage), 
trifluralin and DCPA (on about 20 percent of the impacted acreage), and 
trifluralin and CDEC (on about 10 percent of the impacted acreage). 

The herbicide and application costs of these alternative programs range 
from about $49 to $83 per acre (Table 2). On the average (for the 
total 66,000 impacted acres), the use of alternative herbicides would 


reduce herbicide treatment costs by about $5 to $17 per acre. 


The use of alternative herbicide combinations would provide less 
effective weed control than herbicide treatments using nitrofen. In 
order to compensate for the reduced effectiveness of alternative 
treatments, growers would typically increase the number of mechanical 
Rte t vations by 2 per season and the number of hand hoeing operations 
by 1 per season (USDA/EPA/States, 1980). Along with these additional 
field operations, the use of alternative herbicides would usually 


rowers to increase their seeding rate by about 5 ounces o 


: 
reo hbhstre(= 


0 


seed per acre in order to compete with the increased weed population. 
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The use of these additional field operations and increased seeding 
rates would increase production costs by about $250 to $314 per acre 
(Table 3). 

The net incrsase in production costs would bevabout $243.40°¢6 
$295.60 per acre (production cost increases of $250 to $314 less the 
reduced price of herbicide treatments of about $6.60 to $18.40 per 
acre). Based on 1980 budget estimates for broccoli growers in the 
Imperial Valley of California (University of California, 1980), the 
net increase in total production costs would represent an increase of 


about 8 to 10 percent on the impacted acreage. 


For the average grower with 60 acres of broccoli, the use of 
alternative herbicides would increase annual production costs by about 
$14,600 to $17,740. The use of alternative weed control on all of the 
impacted acreage (66,000 acres) would increase annual short term 


production costs by about $11.6 to $13.6 million (Table 4). 


Yield and Revenue Impacts 


In addition to increased production costs, broccoli growers using 
alternative herbicides would also incur yield losses on the treated 
acreage. The use of DCPA and CDEC would reduce yields by an estimated 
10 percent and the use of trifluralin + DCPA or trifluralin + CDEC 
would reduce yields by about 15 percent (USDA/EPA/States, 1980). The 
use of these herbicides on the impacted acreage would reduce broccoli 


Spurs OM 


fo 


Boutsosy , 760 cwe (fable 5). eh educceon oceceac. 


t 


in the current, U.S. annual production. 


Table 3. Estimated Impact of a Nitrofen Suspension on Costs for Seeding, 
Mechanical Cultivations, and Hand Hoeings of California Broccoli (1980) 








wits Nitrolen without Nitrofen Cost 

(3) eh) ($) 

Seeding Operations $95 20 160 50 

Mechanical Cultivations 2/ 50-60 70-84 20-24 
Hand Hoeing 3/ 45-60 157.50-210.00 112.50-150.00 
Total 205-230 387.50-454.00 182.50-224.00 


i/ With nitrofen, precision planting requires 1l oz. of seed/acre at $160/1b. 
Without nitrofen, seeding rate is increased to 16 oz./acre at $160/l1b.. 

2/ With nitrofen, 5 mechanical cultivations per season at $10-12/acre/time. 
Without nitrofen, 7 mechanical cultivations at $10-12/acre/time. 

3/ with nitrofen, 1 hand hoeing per season requires 6-8 hrs. of labor/acre 
at $7.50/hr. 
Without nitrofen, 1 hand hoeing (6-8 hrs.) and 1 hand hoeing (15-20 hrs.) 
atCes/ 50/05. 


Sources: USDA/EPA/States, 1980. 
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The impact of this short run reduction of output om market prices 
may be estimated through an analysis of price elasticity of demand 


(assuming that the supply curve is perfectly inelastic in the short 


Alchough specific estimates of price elasticity for fresh and 
processed broccoli are currently unavailable, past studies of demand 
for farm products suggest that the demand for most vegetables at the 
farm level is relatively inelastic (Western Extension Marketing 
Committee, 1967). Studies of demand for vegetable crops such as 
cabbage, carrots, celery, tomatoes, and peppers have provided estimates 
of price elasticity at the farm level ranging from ~.45 to -i.03 


(Brandow, 1961; Waugh, 1964; Shafer, 1965). 


The relative inelasticity of demand for broccoli and other 
vegetables may be explained by the fact that they lack good substitutes 
and their purchase represents a small part of the consumer’s overall 
budget. Consumers thus tend to respond to reductions in supply by 
bidding up the market price at a rate that is higher than the rate of 


output reduction. 


In order to estimate the impact that reduced output (on the 
affected acreage) would have on grower revenue, this analysis has 
assumed that the farm level elasticity of demand for both fresh and 
processed broccoli falls into the range of -.5 and -1.0. Under this 
assumption, the estimated yield reduction (637,500 cwt.) on the 
aiiected acreage would cause groWere prices towdncrease Sy eanout $2.93 


to $3.90 per "ewt {Table 6). 


Table 6. Estimated Change in Grower Prices Resulting 
from a Reduction in Broccoli Production 











Recuced 
i ScocecoL. ; Br OCG. Ks industry expected rrices 
Boasticity 2 Froduceions <! Sroduc=. Ona i! Price/Cwer AL Change/Cwt = 
(E) (Q) (& Q) G2.) QP) 
cwt cwt $ $ 
a. 5 5,798,000 630,960 17.91 73.90 
oe Ls 5,798,000 630, 960 Loe ok cm sighs Ys: 
L/ Elasticity is assumed to range between -.5 and -1.0, based on past studies of 
demand for vegetables at the farm level. . 
2/ 1977-79 average for U.S. 
3/ Qutput reduction resulting from 10-15% yield reduction on affected acreage 
(Table 5). 
4/ 1977-79 weighted average price for U.S. 
AQ 
3/ Calculated from the equation: Elasticity of Demand = Q 
LSP 
Pp 


Sources: USDA, Vegetables 1979 Annual Summary, 1980. 


USDA/EPA/States, 1980. 


elasticity at aboue -.5) would betsurticientiv Nign scosolesel at ey en ie 


ep) 


losses due to reduced production on the affected acreage. The revenue 
of the impacted growers would increase by an estimated $7.6 million per 
year in the short run (Table 7). If market prices rose by only $1.95 
per cwt (assuming a price elasticity of about -1.0), affected growers 
would incur a loss of revenue estimated at $1.8 million per year (Table 


aye 


The short term net economic impact (in terms of changes in both 
production cost and revenues) upon affected growers is estimated to 
range from $4.0 to $15.4 million per year (Table 8). For the 
unaffected growers, the $1.95 to $3.90 per cwt. increase in price would 
increase short term annual revenue by approximately $.9 to $1.9 
million. The total short term net farm income reduction for the U.S. 
broccoli industry (both impacted and nonimpacted growers) would range 


from $3.1 to $13.5 million in the first year. 


The short term increase in broccoli prices would be an incentive 
for growers in unaffected areas to either begin or expand broccoli 
production in the longer term. The longer term increase in production 
would reduce broccoli prices from the initial impact levels. Without 
the development of biological and cost effective weed controls, as much 


Deas 
' 


eu 2 < 4 =~ r Ny i rs a 
the impacted acrease would be reallocated over t 


Fh 


as" one tiird.o 
less labor intensive crops such as sugar beets (70 percent) and drv 


beans (30 percent) (USDA/EPA/States, 1980). 
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Market and Consumer Impacts 


The use of alternative herbicides in place of nitrofen would 


fe} 


BOSCCoLs oveetOU aos, 700 Cyt. ; 
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3 1 * ° . + 
Becuce the shor run iadustry supply o 


Me) 
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Geouce 4. percsnt or the 1977—-/9 average industry; outcut (USDA, 1980). 
This short run reduction of output is expected to push up orices at 
both the grower and retail level. If all of the estimated increase in 
grower prices ($1.95 to$3.90 per cwt.) were passed onto consumers, 
retail prices would rise by about 2 to 4 cents per pound. Since grower 
prices for fresh and processed vegetables account for only about 20 to 
30 percent of final retail prices (USDA, 1979), a 2 to 4 cent increase 
in grower prices would result in a relatively small increase in final 


retail prices. 


In the short run, the reduced supply and slightly higher retail 
prices would cause some consumers to substitute other vegetables for 
their current broccoli purchases. In the longer run, higher grower 
prices would stimulate new and expanded production which would increase 


the supply of broccoli and reduce the initial impact on retail prices. 


Social/Community Impact 


Although data limitations prevent an in-depth evaluation of the 


social and community impacts of nitrofen suspension, several potential 


impacts may be noted: 


i. Additional hoeing operations and mechanical cultivation 
required by alternative weed control programs would increase 
the seasona: demand for field labor and possibly bid =up 
current wages. In some areas there could be seasonal 


shortages of field labor. 


2. The use of alternative weed control programs or the 
reallocation of land to other crops could lead to an increased 
demand for new farm equipment and other factors of 


production. 


3. The short run reduction of broccoli production could cause 
some local processors to operate at a less than optimum level 
of output. In some cases, processors might need to search out 
new, and more distant supply outlets for broccoli or reinvest 


in new machinery capable of processing alternative crops. 


All of these short run impacts would be expected to diminish over 


the longer run. 
Limitations of Analysis 
1. There are insufficient biological and economic data for long 


Tun estimates of potential crop shifts following nitrofen 


cancellation. 


This analysis assumes the availability of labor for additional 


hoeing operations and mechanical cultivations required by 


. 
AS eet 
Gee See 


cave 4eSGomcontroeMproeccams used on broccoli, 


i) 


The price of field labor is assumed to remain constant in the 


short run, at $7.50 per hour. 


Data on the elasticity of demand for fresh and processed 
broccoli are currently unavailable. This analysis assumes a 


price elasticity ranging between -.5 and -1.0. 


Estimates of current prices and yields per acre are based on 


1977-79 weighted averages. 
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Y.  SOCITAL/COMMUNITY IMPACTS: 


Ge. LIMITATIONS OF ANALYSIS: 


4- PRINCIPAL ANALYST ALD OATE: 


escimaced 30 co 35 percene. 


Mitrofen Program Alternacive Progras Difference in 
Cosc/ Acre Cost/Acre Cast/Acre 
(3) ($) ($) 
203.28 = 244.25 245.43 = 371.43 42.15 = 127.13 


Nitrofen efograms typically taclude use of nitrofen in sequence with erifluralin and 
DC?PA se with CDEC and DCPA, along vith 5 Recnanical cultivacions and 1 rand noeiag 
per seasca. 


Alternative srograas typically would ‘nclude the use of stifluralia and OC?4, COEC 
and OC?A, or 3CPA alone. The use 2f these alternacive neroicides would usually 
Tequice growers :5 use 2 additional secnanical culcivacions and 2 addizitonal hand 
heelags per season. 


Yumber of Growers Nierofen Treated 2 of U.S. Brussels Amounc of Nitrofen 
Using Nicrofen Acres Sprouc Acreage CJsed Annually 
F (1b. ai.) 
ll - 12 $13 14 2,440 


Searly all of the treated acreage is locaced in California. 


The short cun economic loss to the affected growers (in cerms of increased production 
costs and revenue losses) is escimated fo tange between $726 and $806 thousand per 
year. 


Tnerease {a produccion costs: $ 52,987 = $6,591 
Revenue Loss: 673,210 = 749,230 
Total Zeonomic Loss: $425,29/ =-3805, #21 


The short run oucpuc reduction due to yield losses on the impacted acreage vould 
increase grower prices by an escimaced $1.02 to 52.03 per cwt., providing 
Soumtmpacted growers with an increase 4a annual revenues of abouc $711 thousand to 
$1.4 zillion. 


Ta the longer Sata, increased Brussels sprouc production in noninpacted areas could 
teduce aarkec prices and impacted growers’ income. Some of the impacted growers 
would be expeced to reallocace their land to other crops less affected by a niftrofen 
suspension. . + ee 3 


The use of alrernacive herbicides in place of aLtrofen would cteduce the shore run 
industry supply of 8russels $oroucs 5y an estimated -0,034 cwe., abdouc 5 percent of 
current industry oucpuc. Rerail prices would se expected to rise by L co 2 cents 
pee pound ag a cesuic of che reduction {a supply. 


Ta the long run, higher grower arices would scinulace rew and expanded production 
which would increase the Qutpuc of 3russels sproucs aod reduce the inicial iapace on 
Tecail prices and supply. 


Mo significane aacroeconceic impact {gs expected. 


Alternative veed control programs may require additional field labor. The increased 
demand for field labor aay bid up vages and in some cases cause shortages of fieid 
labor. rk 


The teallocation of land *o other ctops aay lead to an increased demand ‘or new fara 
equipment ana other factors of ptoduccion. 


Shore run recucetons ‘tn 3russeis 3 
Sperace af a less finan soctmun lev 
33 siscover jue sore ilscane sour: 
of processing alcernacive stops. 


QuC dueésuUS Tay csuse 3cte local crscessor3 25 
Sr OUS IIE 22 3Gme cases, 3¢f0cess0rs tay need 
sf supoly or calavese tn new sacninery capacle 


Zatimaces of comparacive effleacy of nitrofen and alternative nerbicides vere sased 
om the exnertence of weed science specialists and noe on fLleid dara. ?troducsion 
dudgee informacion and currence data on the elasticities of demand and supply for 
3russels sprouts were unavailadle. 


Allen Sehetd 

Econumic Analysts aeunch 

Benefits and Fleld Studles Diviaion 
Office of Peacicide Proyrama 

U.S. Environmental Proceceion Agency 
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Current Use Analysis 


EPA Registration of Nitrofen and Alternatives 


Nitrofen is a selective herbicide registered for use on Brussels 
sprouts to control the following weeds: annual bluegrass, crabgrass, 
goosefoot, lambsquarters, malva, nightshade, nettle, pigweed, purslane, 
shepherdspurse, and spergularia (EPA, 1980). Nitrofen is applied to 
Brussels sprouts at postemergence, usually in sequence with a preplant 
incorporation of trifluralin or CDEC and a preemergent application of 
DCPA (USDA/EPA/States, 1980). Although available in an emulsifiable 
concentrate formulation (25EC), nitrofen is usually applied to Brussels 
Sprouts in a wettable powder formulation (50 WP). The label directions 
for nitrofen use in the wettable powder formulation call for a single 
postemergence application at 4 to 6 pounds a.i. per acre mixed with 40 
to 60 gallons of water. In the emulsifiable concentrate formulation, 
the label calls for a single preemergence application at 3 to 6 pounds 


aei. per acre mixed with 40 to 60 gallons of water. 


The major alternative herbicides registered for preplant or 


preemergent application on Brussels sprouts are trifluralin, DCPA, 
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For use on Srussels esproutse ag spostemervente (SPA, 1960). 


Qf approxinately 5,/33 acres of Brussels sprouts currently grown 
in the United States (1977-79 average), about 813 acres (14 percent) 
are treated with nitrofen (USDA/EPA/States, 1980). Assuming that the 
average application rate is about 3 pounds active ingredients per acre, 
the total amount of nitrofen applied to Brussels sprouts each year is 


estimated to be about 2,440 pounds active ingredient. 


About 98 to 100 percent of the treated acreage is located in 
California where 1l or 12 growers use nitrofen on Brussels sprouts. 
The average size of the acreage is estimated to be about 72 acres per 


grower (USDA/EPA/States, 1980). 


Farm Impacts 


Production Cost Changes 


On about 80 percent of the treated acreage (650 acres), nitrofen 
is used in sequence with the herbicides, trifluralin and DCPA; on the 
remaining 20 percent of the treated acreage (163 acres), nitrofen is 
used with CDEC and DCPA (USDA/EPA/States, 1980). The cost of these 


herbicide treatments ranges from about $108 to $124 per acre (Table l). 
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mechanical cultivations at $10-Si2 per acre per time and one hand 


hoeing operation at $45 to $60 per acre (USDA/EPA/States, 1980). 


tat 


eller 


pyaar, 
SOL 
fOr TOWINAY 


Se" vel 
cB" Te 


BUR Se 


62° OTT-82° 8UT 
c8° TE 
£7°SS 


YO" EC-£0° 12 


($) 
addy /ASCD 
uoFIeoy pddy 
pue spPoyqaal 








O86T £82989S/VAl/VUS :90AN0S 


TeqoL 
00°8 6° / € DoUDTIAWOISQI UuaJOIIIN 
00°8 Le°S 6 DUBTIHUBOId ydod 
00° /T 00°S 6 poqraodjoouy Juetdairg OHRID 
TeI0L 
00° 16° OE aouaTIDUB ISAT UdNJOIIIN 
00°8 17'S 0°6 aIUaTIMIBIIg vdod 
00° ZT SO" GL°-0S° powwaodzoouy queTdeag Up POINTS IAL 
($) ($) (ar9e/*F°B Jo *qT) Sup, UO] LOATUOD Pay 
vIIY /I8OD “I'v jo SIR 
voy Woy Tddy *q1/380D uopawoy ddy 


sqnoadg spessnag °S*q uO swer8o0r1g TOAWUOZ pad, UjJOITIN 
IOJ AIDY Ad9q $ISOD vOPFJeo;]ddy pue spPoyqraayy Jueaangp 


*T PTFeL 


- 


nitrofen use on Brussels sprouts were cancelled, growers would 
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operations. The principal alternative herbicide programs expected to 
be used are trifluralin and DCPA (on about 70 percent of the impacted 
acreage), CDEC and DCPA (on 25 percent of the impacted acreage), and 
DCPA (on 5 percent of the impacted acreage). The herbicide and 
application costs of these alternative treatments range from about $55 
to $92 per acre (Table 2). On the average (for the total 813 impacted 


acres), the use of alternative herbicides would reduce herbicide 


treatment costs by about $32 per acre. 


The use of alternative herbicides would be expected to provide 
less effective weed control than control treatments using nitrofen. In 
order to compensate for the reduced effectiveness of alternative 
herbicides, growers would typically increase the number of mechanical 
cultivations by 2 per season and the number of hand hoeing operations 
by 2 or 3 per season (USDA/EPA/States, 1980). For 95 percent of the 
impacted acreage (receiving 2 additional mechanical cultivations and 2 
additional hand hoeings), the cost of these additional operations would 
rise by about $95 to $99 per acre (Table 3). For the remaining 5 
percent of the impacted acreage (receiving 2 additional mechanical 
cultivations and 3 additional hand hoeings), the cost of these 
additional operations would rise by about $140 to $159 (Table 3). 
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On the impacted acreage would result in a net increase in production 


costs of about $53 to $57 thousand per year (Table 4). The average 
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17,5 budget estimates for Brussels sprouts grown in California 
(University of California, 1976), this would Tepresent an increase of 
about 4 to 5 percent in total production costs. For the average 
growers with about 72 acres of Brussels sprouts, the use of alternative 
weed control programs would increase annual production costs by about 


$4,680 to $5,040. 
Yield and Revenue Impacts 


In addition to increased production costs, Brussels sprout growers 
using alternative herbicides would also incur substantial yield losses 
on the impacted acreage. The use of trifluralin and DCPA or CDEC and 
DCPA without nitrofen would reduce yields by about 35 percent. The use 
of DCPA, alone and without nitrofen, would reduce yields by isa 30 
percent (USDA/EPA/States, 1980). The elimination of nitrofen control 
program would reduce the output of Brussels sprouts by about 40,034 cwt. 
per year (Table 5), a reduction of nearly 5 percent in the current U.S. 


annual production of 812,667 cwt. (1977-79 average). 


The impact of this short run reduction in output on market prices 
may be estimated through an analysis of price elasticity of demand at 
the grower level (assuming the supply curve is perfectly inelastic in 
peewee Ort cud): nl cioUen speca. .owestinates of “tne dedand price 
elasticities for fresh and processed Brussels sprouts are currently 
unavailable, past market studies of demand for farm products suggest 


that the demand for most commodities at the farm level is relatively 
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Beraet price at a rate that is higher than the rate of outout 

reduction. The relative inelasticity of demand for Brussels sprouts 
and other vegetables may be explained by the fact that they have few 
good substitutes and that their purchase constitutes a small part of 


the consumers’ overall budget. 


Studies of demand for vegetable crops such as cabbage, carrots, 
celery, tomatoes, and peppers have provided estimates of price 
elasticity at the farm level ranging from -.45 to -1.03 (Brandow, 1961; 
Waugh, 1964; Shafer, 1965). Based on these estimates of elasticity, 
this analysis has assumed that the farm level elasticity of demand for 
fresh and processed Brussels sprouts falls within the range of -.5 and 
-1.0. Under this assumption, the estimated yield reduction on the 
impacted acreage (40,034 cwt.) would cause grower prices to increase by 
about $1.02 to $2.03 per cwt. (Table 6). For the impacted growers, 
this price increase would not be sufficiently high to offset revenue 
losses due to reduced production. Affected growers would incur a loss 


of revenue estimated at about $673 to $749 thousand per year (Table 


7). 


In the short run, the net economic loss (in terms of increased 
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peee Datlion. During the first year after a nitrofen suspension, the 
overall economic impact on the Brussels sprout industry (impacted and 
nonimpacted growers) would range from a net loss of about $95,000 (if 


price rose by $1.02 per cwt.) to a net gain of about $688,946 (if price 


rose by $2.03 per cwt.). 


The short term increase in Brussels sprout prices would be an 
incentive for growers in unaffected areas to either begin or expand 
production. In the long run, this increased production would reduce 
farm prices from the initial impact level. Without the development of 
biological and cost effective weed controls, some of the impacted 
growers would be expected to reallocate their land to other crops less 


affected by a nitrofen suspension. 


Market and Consumer Impacts 


The use of alternative herbicides in place of nitrofen would 
reduce the short run industry supply of Brussels sprouts by about 
40,034 cewt., about 5 percent of the 1977-79 average industry output 
(USDA, 1980). This short run reduction of output would be expected to 
have a relatively small impact on prices at the retail level. If all 
of the estimated increase in grower prices ($1.02 to $2.03 per cwt.) 
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cents per pound. Since grower prices for fresh and processed vegetables 
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In the short run, the reduced supply and slightly higher retail 
prices would cause some consumers to substitute other vegetables for 
their current purchases of Brussels sprouts. In the long run, higher 
grower prices would stimulate new and expanded production which would 
increase the output of Brussels sprouts and reduce the initial impact 


on retail prices and supply. 


Social/Community Impact 


Although data limitations prevent an in-depth evaluation of the 
social and community impacts of nitrofen suspension, several potential 


impacts may be noted: 


1. Additional hoeing operations and mechanical cultivation 
required by alternative weed control programs would increase 
the seasonal demand for field labor and possibly bid up 
current wages. In some areas there could be seasonal 


shortages of field labor. 


2. The use of alternative weed control programs or the 
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production. 


The short run reduction of Brussels sprouts production could 
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search out new, and amore distant supplies of Brussels 
sprouts or reinvest in new capital capable of processing 


alternative crops. 


All of these short run impacts would be expected to diminish over 


the longer run. 


Limitations of Analysis 


There are insufficient biological and economic data for long 
run estimates of potential crop shifts following a nitrofen 


suspension. 


This analysis assumes that adequate supplies of labor for 
additional hoeing operations and mechanical cultivations 
are available for the alternative weed control programs used 


on Brussels sprouts. 


The price of field labor is assumed to remain constant in the 


short run, at $7.50 per hour. 
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Brussels sprouts are currently unavailable. This analysis 


~! 


assumes a price elasticity ranging between -.5 and -1.0. 
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SUMMARY OF PRELIMINARY BENEFIT ANALYSIS GF 'WLTRUFEN USE ON CABRACE 


Ae USE: 


3. MAJOR PESTS CONTROLLED: 


a 


« ALTERNATIVES: 


Major registered chemicals: 


Non=-chenical controls: 
OASIS NE SSNS 


Comparative efficacy/perforzance: 


Comparative costs: 


D. EXTENT OF USE: 


E. ECONOMIC IMPACTS: 


User: 


Macket/Consumer: 


Maecroeconosic: 
—<—<————— 


FP. SOCIAL/COMMUNITY IMPACTS: 


Ge. LIMITATIONS OF ANALYSIS: 


He PRINCIPAL ANALYST AND DATE: 


Nitroafen use on cabbage 


annual bluegrass lambaquarters necele shepherdspurse 
crabgcuss - | maulva . Plgweed . spergularia 


‘goosefoot ' ulgheshade - purslane 


Trifluralin, OCPA, bensullde, CLEC 
Mechanical cultivation and hand hoeing. 


For about 90 percent of the treated acreage, the use of alternative weed control 
programs would reduce yields by about 0 to 30 percent. For 10 percent of the treated 
acreage (in the Southeast), the use of alternative weed control programs would not be 
expected to reduce yields. 


Alternative Prograas 
Herbicide Cost/dAcre 


($) 


21.03 = 113.70 


Microfen Programs 
Herbicide Cost/Acre 


piteml € Pie wormanwitrbtatie, 


23.88 = 153.46 


Nitrofen weed control programs include the use of nitrofen slone or in sequence with 
other herbicides such as trifluralin, bensulide, DCPA, or CDEC. Alternative weed 
control programs include the use of trifluralin, DCPA, and CDEC alone or the use of 
DCPA in sequence with bensulide. 


The use of an alternative weed control Ptogram would typically require growers to use 
1-2 additional mechanical cultivations and/or hand hoeings per season. On the 
average, the use of alternative weed control programas would increase production costs 
by $50.14 to $52.90 per acre. 


Amount of nitrofen applied to cabbage is estimated at 91,462 to 182,924 pounds al. 
per year. Nitrofen treated accreage is estimated at 45,731 acres, abouc 44% of coral 
U.S. cabbage acreage. Estimates of annual usage by specific sites is as follows: 


= of State Quantity of Nitrofen 


States Acres Treated Cabbage Acreage Applied (1b. a.t.) 


Florida 12,135 69 24,270 = 48,540 
Texas 6,500 33 13,000 = 26,000 
California 5,618 71 11,236 = 22,472 
Wieconsin 5,167 100 10,334 = 20,668 
Michigan 3,767 100 7,534 = 15.068 
Ohie 3,570 90 7,140 = 14,280 


Other States 8,974 33 17,948 = 35,3896 
Tocal 5,730 51,462 182,926 


The substitucion of alternative weed control prograas would increase production costs 
oa the affected acreage by about $2.3 to $2.4 sillioa pee year. Expected output 
teduction on the treated acreage would result in a shott run increase in grover 
peices, ranging from an estinated $1.35 to $2.13 pet cwt. Depending om the level of 
the price increase, the estimated change in the annual revenue of affected growers 
would range from a revenue increase of about $3.0 ailllon to a revenue loss of about 
$3.4 aillion. The net economic {mpact on affected growecs would Tange from an 
economic gain of about $695 thousand to an economic loss of about $5-9 million pec 
year. for the noniapacted grower, annual revenues would increase by $18.3 to $28.8 
millfoa in the shorc cun. 


Ta the longer teen, increased production in nonimpacted areas could reduce market 
peices and grower revenue. Some of the tapacted growers would be expected to 
reallocate their land to other crops lesu affected by a nitrofen suspension. 


The use of alternative herbicides in place of nitrofen would reduce the shoct run 
supply of cabbage by abouc 1.7 aillion cwe., about 9 percene of the 1977-79 average 
industry output. Retail prices would be expected to rise by about l to 2 cents pec 
pound. In the long run, higher prices at the grower level would stimulate new and 
expanded production which would increase the supply of cabbage and reduce the initial 
impact on retail prices. 


No significant macroeconomic impact is expected. 


Alternative veed control programs aay tequire additional field labor. The increased 
demand for field labor aay bid up Wages and in some cases cause shortages of fleid 
labor. 


The reallocation of land to other crops may lead to en increased demand for new fare 
equipment and other factors of production. 


Short run reductions in cabbace OuCput tay cause some local processors to Operate at 
@ less than opcisum level of Output. In some cases, processors may need to search 
oue gore distant supply outlets or reinvesc in new aachinery capable of processing 
alternative crons. 


Estimates of comparative efflcacy cf attrofen and alternative herbicides were based 
on the expertence of weed science spectaliats and nant on fleld data. Up-to-date 
estimates on price elanticity of demand were tinavallable. 


Allen Scheid 

Econormtc Analya(s Beanch 

Benefits and Fleid Studles Diviston 
Office of Pesticide Proxyrans 

U.S. Environmental Procection Agency 


January 1981 


Preliminary Benefit Analysis of Nitrofen Use on Cabbage 
Current Use Analysis 


EPA Registration of Nitrofen and Alternatives 


Nitrofen is a selective herbicide registered for use on cabhage to 
control the following weeds: annual bluegrass, crabgrass, goosefoot, 
lambquarters, malva, nightshade, nettle, pigweed, purslane, shepherdspurse, 
and spergularia (EPA, 1980). Nitrofen is applied to cabbage at ao or 
postemergence, usually in sequence with the herbicides DCPA or trifluralin 
(USDA/EPA/States, 1980). Although available in an emulsifiable concentrate 
formulation (25EC), nitrofen is commonly applied to cabbage in a wettable 
powder formulation (50WP). The label directions for nitrofen use er the 
wettable powder formulation call for a single pre- or postemergence 
application at 3 to 6 pounds a.i. per acre mixed with 40 to 60 gallons of 


water. 


The major alternative herbicides registered for preplant or preemergent 
application on cabbage are trifluralin, DCPA, CDEC, nitralin, and bensulide. 
In Wisconsin, Illinois, Indiana, and Florida, the herbicide CDAA is also 


registered for pre- or postemergent application on cabbage (EPA, 1980). 


Extent of Nitrofen Use 


Approximately 103,517 acres of cabbage are currently grown ia the 
United States (1977-79 average). About 44 percent of this acreage (45,731 
acres) is treated with nitrofen (USDA/EPA/States, 1980). Assuming an 
application rate of 2 to 4 pounds a.i. per acre, the total amount of 
nitrofen applied to cabbage each year is about 91,462 to 182,924 pounds 


Sele 


Throughout the United States there are about 1,079 growers using 
nitrofen on cabbage. The average size of the cabbage acreage per farm is 
about 42 acres (USDA/EPA/States, 1980). About 80 percent of the treated 
acreage is located in the major cabbage producing states of Florida, Texas, 


California, Wisconsin, Michigan and Ohio. 
Economic Impact Analysis 
Farm Impacts 
Production Cost Changes 
Nitrofen is typically used on cabbage in sequence with other herbicides 
such as trifluralin, bensulide, DCPA>~ or CDEC (Table 1). In some areas of 
Florida, nitrofen is used alone. The cost of the nitrofen weed control 


programs on cabbage is estimated to be about, $2.7 too$3.8 million per year 


(Ta biee2.).. 


—-3- =~ - C+ ES CS Se 


BPFIOTA Sey NOG 
EpTAOTA 2 3SPeyINos 


Tren] ‘uosaap fepUIosfTeg 295894 
puepAary ‘sqqesmpessey ‘Aoszar May] = 2 seoyIOH 
SJOUTTTL ‘eueypul fopyp SupsuoosyM 3 Teague YQ 


sexa], %JsenyQNog 


epraota foossouuay, ‘epupsaza ‘epzSaoay ‘euypoarg ynog feuypore) yAQY :3Seay Nos 
‘pueTAary] ‘sqjasnyoessey,y ‘Asezae May 2 SeSYIION 
SJOUFTTL ‘euefpuy ‘op SupsuoosyM SuespyoFY sTeaqueg yay 


8991S /UOT say 


ee 


8998S pue uopsay Aq SoSeqqeg UO sueIz901g epyOTGIA] UPJOAIZIN JO Vs poreuypysy 


TEL ‘SY 





LZ7°Z 


168‘¥ 


994 ‘7 


00s 9 


ASV aA 


salosy po weal 





0861 ‘829075 /VaI/VUSN 2989mNOg 


a ee CK SS 


TeIOL 
WayoaraFUu “OTD 


(MUOLe) UayozqyU 


uojoaqyu *yaod 


usjoaqyqu Syaod fepppnsueq 


uayorqiu Suppeanyjyzay 


al 


“d 


Ts 


ai 


urssoag UaJOIqIN 


*T STTSL 


O86T *89101S/Vda/vUSN 2280.n0g 


*peqBool SF adeaI0e peje.) 919 89798 pue suCPFa1 ACJ T ITYeI aa Tt 


a mR mg ear ree eerie aie roomate ce ae ee eee -_—-_--——— 

















189°2S/ “€-804'759‘Z TEL‘Sh TeIO], 
LOIG*OIZ  -9GLSLYT L04° 94°98 -88°09 
9/°6€ -8B° EZ 8 76° L Oy - O°¢ uajorqyu 
00°24 -00°/E ral 00°S - O9-0°F 0D °F 
GO6°76T 416 ‘STT 168" 9L°6€ -B8°EZ 8 "6° L O°” - O° ugjoaqyu °q 
156°69Z -1€6°7SG 89° OT°€0T-70° HZ 
9/°6€ -88° EZ 8 46° L O07 - U'¢ uajoayyu 
Y€°€9 -9T°0S 8 Le°S G°OI- 0°8 Vdod *9 
06266 -OZES9EL 00s “9 97° EST-82 ETT 
9/°6€ —88° EZ 8 6° Oy - 0°% uayorqqu 
v€°€9 -9T°0G 8 EGS G°OT - 08 vd 
9€°0S -7Z°6E rat 96°S 079 - OY ep insueq *q 
829°985 *T-284°660'T By “bz 18°49-16° ty 
91° 6€-88° EZ 8 96° O°y - 0°72 wajorqyU 
G0°SZ-€0° 12 rat ¢0°8 O1- Ss: UPTPINTJIII *V 
an ieee See wee ie ee ee 
($) FT Pewea. ($) ($) () (*F°e Jo *sq1) byt 
S09 [PIO], BVI JO Joqury] DADDY aq 3809 VvIOY Jaq sty Jo ra est [OAJUOD poepj 
uo; {BOF [Udy 3s09 uop Wes; {ddy *q] Jaq 3800 uopIeoF dy 
¥ Oppoyqaal ; 








aseqqe) UO posf] SuBIZOIG TOIWOD poy UajoIIJN JO YSON sUL, °Z OTQET, 


Meeei trogen use-on cabbagé were Eavcelleds stowars wold be a@xpected to 
Suostitute aiternative heroicide programs with trifluralin, bensulide, DCPA, 
Or CDEC (Table 3). The total cost of using these alternative programs on 
the affected acreage is estimated to be about $1.8 to $2.2 million per year 
(Table 4). In order to compensate for the reduced effectiveness of the 
alternative herbicides, growers would peerealty increase the number of 
mechanical cultivations and/or hand hoeings used during the growing season 
(USDA/EPA/States, 1980). The cost of these additional field operations on 
the affected acreage would be about $3.3 to $3.9 million per season (Table 
5), and the net increase in annual production costs would be about $2.3 to 
$2.4 million (Table 6). This represents an increase of about $50 to $53 per 


acre in production costs. 


Based on 1980 budget estimates for cabbage grown in California 
(University of California, 1980), a $50 to $53 increase in production costs 
(resulting from the use of alternative weed control programs) would 
represent an increase of about 2 percent in total production costs per acre. 
For the average grower with about 42 acres of cabbage, the use of alterna- 
tive weed control programs would increase annual production costs by about 


Bet o0 GonS2,226. 
Yield and Revenue Impacts 


In addition to increased production costs, cabbage growers using 


alternative herbicides vould also incur yield losses on the impacted 


acreage. The use of alternative weec control programs in-place of aitroren 
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Table 6. Net Increase in Production Costs for Cabbage 
rowers Substituting Alternative Weed Control 


Programs for Nitrofen Weed Control Programs 


=) 
Alas 
GE 





Herbicide Cost Reduction +/ “886,475 to -1,584,586 


Mechanical Cultivation and 
Hand Hoeing Cost Increase */ +3,305,766 to +3,877,719 


Net Production Cost Increase +2), 29SFLoo to +2, 419291 





1/ Estimated cost of nitrofen programs (Table 2) less the cost of 
alternative herbicide programs (Table 4). 
2/ See Table 5. 


programs would reduce the output of cabbage by about 1.7 million cwt. per 
year (Table 7), a reduction of nearly 9 percent in the current U.S. annual 


production of 19,522,000 cwt. -(197/-79 average): 


The impact of this short run reduction in output on market prices and 
grower revenue may be estimated through an analysis of the price elasticity 
of demand which measures the percentage change in quantity demanded 
associated with a percentage change in prices of the same product. Although 
current estimates of price elasticity are unavailable, past market studies 
of cabbage and other vegetables suggest that demand at the farm level is 
relatively inelastic (Brandow, 1961; Waugh, 1964; Shaefer, 1965). At the 
farm level, buyers tend to respond to reductions in supply by bidding up the 
market price at a rate that is higher than the rate of output reduction. 
This relative inelasticity of demand may be explained by the fact that 
cabbage has few good substitutes and its purchase constitutes a small part 


of the consumer's food budget. 


Brandow's study of demand for cabbage during 1949 to 1959 (Brandow, 
1961) estimated the price elasticity of demand at the farm level to be -.45. 
If this estimate reflects current demand, the estimated supply reduction 
(resulting from the use of alternative herbicide programs) would Ese 
grower prices to rise by about $1.66 per cwt. (Table 8). For most of the 
impacted growers, Shir price increase would not be sufficiently high to 
offset revenue losses due to reduced production. In the aggregate, the 
affected growers would incur a loss of revenue estimated at about $831,000 
per year (Table 9). If “price elasticity falls within the rangesof —.35eto 


—-55, the estimated yield reduction would cause grower prices to rise by 
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about $1.35 to $2.13 per ewt. (Table 8). The revenue impact on the affected — 
stowers would ranse from a revenue increase of about $3-0 million (assuming 


a price elasticity of -.35) to a revenue loss of about $3.4 million 


(assuming a price elasticity of —.55) (Tape 9.) ie 


In the short run, the net economic impact on the affected growers would 
range from a net income increase of about*695 thousand to a net income loss 
of about $5.9 million (Table 10). On a per acre basis, the net revenue 
impact would range from an increase of about $15 to a net loss of about $123 
per acre. For the average grower with 42 acres of cabbage, the net revenue 
impacts would range from an increase of about $630 to a net loss of about 


$5,376 per season. 


For the unaffected growers, a price increase of $1.35 to $2.13 per cwt. 
at the farm level would increase annual revenues by about $18.3 to $28.8 
million, an increase of about $316 to $498 per acre. In the short run, the 
average non impacted grower (with 42 acres of cabbage) would receive a 


revenue increase of about $13,272 to $20,916 per season. 


The short term increase in cabbage prices would be an incentive for 
growers in unaffected areas to either begin or expand production. In the 
long run, this increased production would reduce farm prices from the 
initial impact level. Without the development of biological and ese 
effective weed controls, long term income losses would probably cause some 
impacted growers to reallocate their land to other crops less affected by a 


nitrofen suspension. 
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Market and Consumer Impacts 


the use of alternative herbicides in place of nitrofen would reduce the 
Short run industry supply of cabbage by about 1.7 million cwt. (Table 5), 
about 9 percent of the 1977-79 average industry output of 19.5 million cwt 
(USDA, 1980). This short run reduction of Output would be expected to have 
a relatively small impact on prices at the retail level. If all of the 
estimated increase in grower prices ($1.35 to $2.12 per cwt.) were passed on 
to consumers, retail prices would rise by about 1 to 2 cents per pound. 
Since grower prices for fresh and processed vegetables account for only 
about 20 to 30 percent of final retail prices (USDA, 1979), a $1.35 to $2.12 
per cwt. increase in grower prices would result in an increase of about 3 to 


7 percent in final retail prices. 


In the short run, the reduced supply and higher retail prices would 
Cause some consumers to substitute other vegetables for their current 
purchases of cabbage. In the long run, higher grower prices would stimulate 
new and expanded production which would increase the output of cabbage and 


reduce the initial impact on retail prices and supply. 
Macroeconomic Impacts 


The suspension of nitrofen use on cabbage would not be expected to have 


any significant macroeconomic impacts. 


Social/Community Impact 


Although data limitation prevent an in-depth evaluation of the social 
and community impacts of nitrofen suspension, several potential impacts may 


be noted: 


Ls Additional hoeing operations and mechanical cultivation required 
by alternative weed control programs would increase the seasonal 
demand for field labor and possibly bid up current wages. In some 


areas there could be seasonal shortages of field labor. | 


26 The use of alternative weed control programs or the reallocation 
of land to other crops could lead to an increased demand for new 


farm equipment and other factors of production. 


3. The short run reduction of cabbage production could cause some 
local processors to operate at a less than optimum level of 
output. In some cases, processors might need to discover new, 
more distant suppliers of cabbage or reinvest in new capital 
equipment capable of processing alternative crops. The major 
cabbage producing states for the processing market are New York, 


Wisconsin, and Ohio. 


l. There are insufficient biological and economic data for long run 
estimates of potential crop shifts following a nitrofen 


suspension. 
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umes that adequate supplies of labor for 
additional hoeing operations and mechanical cultivatcions are 


available at the existing wage rates. 


Data on the elasticity of demand for fresh and processed cabbage 
are currently unavailable. The estimated impact on grower revenue 
ifs very sensitive to the estimated range of current price 
elasticity of demand. This analysis has assumed the price 
elasticity of demand to range between -.35 to ~.55. The mid-point 
of this range is -.45 which is the elasticity estimate provided by 
Brandow in his study of the demand for cabbage during the period 


of 1949 to 1959 (Brandow, 1961). 


Estimates of current prices and yields are based on 1977-79 


averages. 


Budget estimates for cabbage production were only available for 


California. 


Estimates of comparative efficacy of nitrofen and alternative 
herbicides were based on the experience of weed science 


specialists and not on field data. 


é3 


Ss 
“a 


| Ac 
8. MAJOR PESTS CONTROLLED: 





| 6. ALTIRNATIVES: 
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Csavarative costs: 
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SUMARY OF PRELIMINARY SE3NEYIT ANALYSIS OF NITROZEN USE ON CARROTS 


Niecefea use on carrots 


annual dluegrsss lambequatters nettle shepherdupurse 
crabgrass ’ salva | - . plaweed spergularia 

‘ goasefooc ' aigheshade’. -- ° purslane he, 
Sensuilde enioroxuron sinesal solctes 
CRastaprsascnas Liauesa Crs SLUCALLA 


Mechanical cuitivacton and hand hoeing. 


mie use of alternative herbicides would reduce yteld oa she tapacted acreage Sy an 
eacicated 10 percene. 





Nitrofen Prograga Alternative Program Case Olfference/ 

Seste(s) Cose/Acre Cost/Acre $ Acre 
Arizona 3 od-J36= 33.36 3 0947105 .64 712248 
Callfornia $3.36— 76.40 75.64 -.78 ta +22.29 
Plorida 216.28°288.03 253.60=-324.40 36.52 ta 47.32 
Michigaa, 
Minnesota, and 
Wisconsia 166.58-229.38 227.60=326.70 +$0.22 e3 107.62 
Tladiana, Chio 188 .12-271.72 233.80=339.00 720.68 to +94.28 


Nitrofen programs typically include use of nitrofen in sequence with one or sore 
herbicides such as criflurcalin, linuron, paraquat, and aineral spirics. 


Alteernacive proyrane typically include tne sequential asplicacion of herbicides, such 
as Crifluralin, linuron, paraquat, and alseral spirics. 


Amount of aicrofen applied co carroes (s eseimaced ac 158,500 pounds a.i. ver year. 
Nitrofen treated acreage 1s escisaced ac 311,950 acres, abouc 412 of cocal U.S. carrse 
acreage. Esctisaces of annual usage dy specific scatees 1a as follows: 


Z of Stace(s) Quancity of Nierofen 

States Acres Treaced Caerce Acreage Aoplied (lb. aol.) 
California, Arizona 12,000 33 48,000 
Plorida 14,000 98 98,000 
Michigen, Minnesota 
Wiseoasia 3,350 4Q 10,700 
Caio, Indilana 600 73 1,800 

Tocal 31,950 158,500 


The suspension of nitrofen and the consequence use of alternative weed conerol 
peograms would {ncresse production costs on the affected acreage by sbouc $922 
thousand to $l.1 sillion pee year. Carrot cutput om the treated acreage would be 
Teduced by about 105, with «a consequent revenue loss foe the impacted growers 
estimated to canye detween $714 thousand and $3.3 aillion per yesr. The snore cun 
economic lose co the affected growers ({n terms of (increased production costa and 
Tevenue losses) is escinmaced to range detween $1.5 and $4.9 sillion per ywer. The 
short rua economle impact om the U.S. cacroe tndustry would range from a net lose of 
about $1 giliion to e nec gain of abouc $6-} aillionm per year. 


In the longer tera, ([ncreased carroc production tn nonitapacted ereas could reduce 
earket prices and tmpacted growers’ {ncome. Soe of the ispacted growers vould be 
expected to ceallocace their land to other crope lees affected by « aifrofen 
suspension. 


The use of altecnacive herbicides in place of aitrofen would reduce the short cun 
iadustry supply of carrots Sy abouc 991,555 cwe., abouc 5 percent of cucrene {nduserTy 
output. Short cum retail aeices would be expected to cise by less than L$ per pound 
asa a resule of the reduction in supply. 


In the long cua, higher grower prices vould seiaulatce new and expanded producttocn 
which would increase the outsuc of carrots and reduce the (nitial impact om cecail 
peices and supply. 


No significant sacroeconomic iapact expected. 


Alternative veed control programs aay cequire sdditional ffeld labor. The ‘acreased 
demend for field labor say did up wagee and in some cases cause shortages of fteid 
labor. 


The reallocation of land to other crops aay lead to an tacreased demand for sew fara 
a@quipmene and othee factors of production. 


Short run reductions {nm carrot oucput tay cause some local  stocesears to operace at @ 
lesa than opcinmm level of output. ia some cases, Jrocessors ray ceed *9 discover 
sore discane source of supoiv ar cetavese 1a new sachinery cacable ci frocessiag 
alternacive crocs. 


Eseinates af comnacative sfficacy af atcerofen and alcernative sersicides aire dased cn 
the experience vf send aeience specialists and we an fleld data. Penrduceton dudzec 
{nformacion and current data on the elascicity of iesand for cacrocts sece 
unavailaole. 


Allen Sehetd Michael ilenthorn 

Economic Analyste iranch Pese Concrnt 3ranch 

Benefits ant Yleid cridtee Ilviston Natucai esourcce Ceonomices Olviston 
Uffice of -eatircide Pronrane TCeonomics and Seaciacics Service 
YeSe wavironmental Protection Agency UeSe Cepactaene of \griculture 


Janusry 1941 


Preliminary Benefit Analysis of Nitrofen Usa On Carrots 
Current Use Analysis 
EPA Registration of Nitrofen and Alternatives 


Nitrofen, formulated as an emulsifiable concentrate (25 percent 
active ingredient), is Tegistered for use on carrots to control a 
variety of weeds including: annual bluegrass, crabgrass, goosefoot, 
lambsquarters, malva, nightshade, mettle, pigweed, purslane, 
shepherdspurse, and spergularia. The label directions for the use of 
nitrofen on carrots call for a Single pre= or postemergence spray 
application at two to six pounds aei. per acre mixed with 40 to 60 


gallons of water (EPA, 1980). 


The major alternative herbicides registered for use on carrots 
are: bensulide, chloroprophan, chloroxuron, linuron, petroleum 


distillate (mineral spirits), and trifluralin (EPA, 1980). 
Use of Nitrofen and Alternatives 


Of approximately 78,000 acres of Carrots curtently grown in the 
United States, mearly 32,000 acres (41 percent) are treated with 
nitrofen. Almost two thirds of tne treated acreage (19,950 acres) 
consists of auck soils ig slorida, indiana, Michigan? “innesota, Ohio 


and Wisconsin. The remainder of the treatad acreage (12,000 acres) is 


composed of mineral’ scils in Arizona and California. About 185,500 
Pounds aa. Of nit=orfén are used om carrots each year in these.staces 


(USDA/EPA/States, 1980). 


The typical nitrofen weed control program for carrots includes a 
preemergence and/or post emergence application of nitrofen used in 
sequence with other herbicides. On the mineral soils of Arizona and 
California, nitrofen is used in sequence with trifluralin and/or 
linuron. On the muck sotis of Florida, Indiana, Michigan, Minnesota, 
Ohio, and Wisconsin, nitrofen is used in sequence with linuron. 
Nitrofen treatments are usually supplemented with one or two mechanical 
cultivations in all states except California and with one or two spot 


hoeings in all states except Arizona and California. 


Without nitrofen, weed control programs on mineral soils usually 
require an additional mechanical cultivation per season (Table 1). The 
loss of nitrofen on muck soils would require an increase of one 
mechanical cultivation, 1-2 hand hoeings, and 1 irrigation per season 
(Table 1). With the use of alternative weed control programs, annual 
carrot yields would be expected to decline by 10 percent (USDA/EPA/ 


States, 1980). 
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Economic Impact Analysis 
Production Cost Changes 
Mineral Soils 


Carrots are grown in mineral soils in Arizona and California. 
Approximately 36,000 acres were planted annually in these States 
between 1977-79, of which one-third were treated annually with 


nitrofen. 


Carrot growers in Arizona and California apply nitrofen as a 
preemergence herbicide, usually in sequence with trifluralin (pre-plant 
incorporation) and/or linuron (postemergent spray)L/. The 
herbicide treatment cost for Arizona is $53.36 per acre and either 
$53.36 or $76.40 per acre in California (Table 2). Arizona growers 
typically peti tedaae herbicide treatments with one to two mechanical 


cultivations per season. 


If the use of nitrofen is restricted on carrots, growers would be 


compelled to apply an alternative herbicide such as linuron, (50WP), 





1/ as shown in Table 2, trifluralin is not applied as a preplant 
herbicide on 2,000 acres in Arizona and 1,000 acres in California. 


*syshTeue ay) wNIZ pepntoxs sq Aqumop way aIOJoITyA fased apy wy ATSupaeds 
posn Used sm] IF osneseq saamord AJuNOD usay uodn yoazJo BTIIFT eaey prnay sjor1~ UD UsJOAWFU JO UO} JOPAWSAI sy, ice 
"0861 ‘U@JOITN VO Weal, JUoUSSaSsy S015 /vda /Vasn /t 


NS nd Re i am a or ae I See i a ee ———— 


79°09 OO°EE 79° LZ TeI0], 

08° 8T 00°8 - 08°0L. 08°OT O°T souadzaeIsal — (qt QG) UoINUTT 
08° 8T 00°8 08°0OT 08°0T OT souNs1oUDVAd (dMOG) voanutT 
70° EC 00°/T 0°9 GO°8 GL°O. -uoyeIOdaz00uF Quetdaad (gq) UpTeINTITII 





(sere 000'Z) Buozzay ‘(saave (xx)‘OL) BFUIOJFTED 





WdJOIIIN IOTM 





07°94 00°CE Obey TeI9], 

08°8T 00°8 08°OT 08° OT O°T vouss 134 sSO0d (XZ) UoOIMUFT 

96° 9€ 00°8 96°92 9°9 O°+ soueszsupad (ou 7) uejoaqyu 

YO°€? 00° /T 40°9 CO°8 GL°O UoyIeIOdr00uF Quetdaad (:y 4) UPTemNTITAI 
[2682498 000'6) PFUIOTF LED 

9E°ES 00°91 9€° LE TeIOL 

08°8T 00°8 08°OT 08°0OL O°T aoue3.19D7sS0d (dt) OG) voanuTT 

9S°%€ 00°8 95°97 79°9 O°4 souss1duRaAd (i 7) vejoazyzu 





/2(se20e QO0'T) BRUOSFTeED “(saa e QQQ'Z) PuozFay 


uazOlIIN WIT 
oe Le ee ee i ee eee 


($) ($) ($) . ($) (ease aed +]-e Jo *qT) Suywyy, OPPO QI 
BADY Ta BIDY Jaq 1s0) AI Jed *I°V “°q] Aq aqey uop eo; {ddy 
Iso TeIQL uoyqwoyddy 3S0Q TeTATIA 4809 Te}IDIGY 


See ee ae een ee ee eee een ees ee ie aR aa De es or SS 


[qs tts TPraU FY) SIO) wuoztAY pue eyUIOJF TED 1OJ Vady aad sys0p apyotquay quem = -*Z aT qey 


erendess ois. Pa" or Tees soup’. Agito: as effective 

as mitrofen, linuron ts the most widely used alternate carrot herbicide 
because of its availability and low cost relative to other alternate 
herbicidea2/. Table 3 lists the comparison of weed control costs 

with linuron relative to nitrofen in Arizona and California. The cost 
impact comprises either a decreasse of $15.76 or an increasse of $7.28 
per acre in the herbicide treatment cost and an additional mechanical 
cultivation at $15 per acre. As a consequence, the treatment cost for 


2,000 acres in Arizona and 1,000 acres in California increases $22.28 


per acre and decreases $0.76 per acre for 9,000 acres in California. 


Muck Soils 


Approximately 29,950 acres of carrots (1977-79 average) are grown 
on the muck soils of Florida, Michigan, Minnesota, Wisconsin, Ohio, and 
Indiana. Of this total acreage, about 19,950 acres (67 percent) would 
be treated with nitrofen if it remained on the market (USDA/EPA/States, 


1980). 





1/ The high cost of applying mineral spirits (i.e. $87.50 per 
acre) as well as pressure from the California Air Quality Board due 
to suspected environmental damage have deterred farmers from using 
mineral spirits on carrots. The use of chloroxuron is limited to 
growers associated with Basic Vegetable Products, Inc., a 
commercial vegetable processor. 
2/ Harry Agamalian Farm Advisor (Weed Scientist) - Mont 
County. Agricultural Extension Service, Universit; of 
Salinas, California 93901. Personal communication. 
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The typical weed control pret S for carrots grown on muck soils 
includes the use “oF herbicides” at preemergence, “medium Rae emer ence: 


1 


audeat late postemergence (Florida carrot growers also add an herbicide 
treatment at early postemergence). When nitrofen is used, the weed 
control program typically includes the use of linuron at preemergence 
and/or postemergence. The per acre cost of herbicide treatment varies 
from region to region (from about $48 to $59 in Michigan, Minneas es and 


Wisconsin to about $89 to $100 in Florida) due to differences in the 


rate and timing of the herbicidal applications (Table 4). 


If nitrofen were unavailable for use, growers in Florida would 
substitute paraquat for nitrofen while growers in other states would 
substitute linuron or mineral spirits. The cost of alternative 
herbicide treatments is estimated to be about $65 in Florida and $46 to 


$92 in the other muck soil states (Table 5). 


Along with herbicidal treatments, weed control programs using 
nitrofen on carrots typically include 1-2 mechanical cultivations, 1-2 
spot hoeings, and about 6 irrigations per season. The use of 
alternative herbicides (which are considered less effective than 
nitrofen on certain types of weeds) usually requires growers to use an 
additional mechanical cultivation and spot hoeing operation in order to 
maintain adequate weed control. Along with these extra cultivations, 
the substitution of linuron for nitrofen usually requires an 
additional irrigation each season in order to stimulate linuron's 
herbicidal activity during dry weather. These additional cultivation 


operations increase the production costs for carrot growers changin 


from nitrofen to alternative herbicides. 
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In rloctine ne anee of Bien 4 conteot eee youl dane 
about $37 to $47 per acre higher than weed control programs using 
nitroten (Table 6). For the typical carrot grower in Florida with 
about 712 acres (USDA/EPA/States, 1980), the change from nitrofen to 
alternative controls would increase production costs by about $26,002 
to $33,692 per year. The use of alternative herbicides on the 14,000 
acres currently treated with nitrofen in Florida would mean an increase 


of about $511,280 to $662,480 in annual production costs. 


In Michigan, Minnesota, and Wisconsin, alternative weed control 
programs on carrots would increase production costs by an estimated $50 
to $61 per acre on the acreage substituting linuron for nitrofen (about 
75 percent of the treated acreage). On the acreage using the more 
expensive mineral spirits in place of nitrofen (about 25 percent of the 
treated acreage) the per acre production costs would increase by about 
$97 to $108 per season (Tablel). For the average grower in this 
region who grows about 216 acres of carrots (USDA/EPA/ States, 1980)% 
the substitution of linuron for nitrofen on all acres would increase 
annual production costs by about $10,848 to $13,180. For growers 
substituting mineral spirits, the production costs would increase by 
about $20,913 to $23,246 per year. The use of alternative weed control 
practices on the 5,350 acres currently treated with nitrofen would 


increase production costs by a range of $331,004 to $388,808. 


In Indiana and Ohio, the use of linuron in place of nitrofen would 
increase production costs by about $21 to $48 per acre (Table 6). 


Where mineral spirits are used in place of nitrofen, the production 
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costs would. increase by. $67 to $94 per acre. The annual production... 
Costs for ‘the Veen by sponte these states (about 53 nang 

(USDA/EPA/States, 1980) would increase by about $1,096 to $2,527 where 
linuron is used and by about $3,566 to $4,997 where mineral spirits are 
used. The use of alternative weed control programs on the 600 acres of 
carrots currently treated with nitrofen in these states would increase 


production costs by about $19,398 to $35,598 per year. 


Budgets for carrots grown in the various muck soil states were not 
readily available for this analysis. However, if carrot production 
costs in these states are comparable to those estimated for 
California's Imperial Valley (University of California, 1980), the use 
of alternative herbicides would increase production costs by about 1-4 
percent. The total increase in production costs for all of the 
affected acreage would range from about $922 thousand to $1.1 million 


per “year (Table 7%) 
Impact on Output and Revenue 


In addition to increased production costs, carrot growers using 
alternative herbicides would also incur an estimated 10 percent yield 
loss on the impacted acreage (USDA/EPA/States, 1980). Yield losses on 
the impacted acreage would reduce the output of carrots by about 
991,665 cwt. per year (Table 8), a reduction of nearly 5 percent in the 
current U.S. annual production of 19,353,333 fwtie (1977-79 average). 


This snort run reduction in carrot Output would represent an economic 


loss to society since more of society's resources would be expended in 























Taole /. Total Production Cost Increases ¢f 
ee 
Cost C 
States Acres Treated L/ 
California, Arizona 12,000 -.7( 
Florida 14,000 36.5, 
Michigan, Minnesota, 
Wisconsin ss hie) P02) 
oo Oe 
Indiana, Ohio 600 +20.6 
se es: 
Total 31,950 


a 


1/ yspA/EPA/States. 1980. 
See Tables 3 and 6. 


Ursa sCarrot Producers Jitnout Jitrofen 








age Per Acre 2/ Net Cost Increase 

($) (3) 
to +22.28 60, 000 
to 4/7.32 511,280 - 622,480 
Lon Ols02 331,004 - 388,784 
or 
to 107.62 
to 47.68 £95 393.e— 135,598 
or 
to 94.28 

921,682 - 1,106, 862 
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‘the production of fewer outputs. At the grower level, the value of 
this output loss would be about $6,961,000 per year (assuming a grower 
price of about $7.02 per cwt. (1977-79 weighted average) and a 991,665 


cwt. reduction in annual output). 


The impact of this short run reduction in output on market prices 
may be estimted through an analysis of price elasticity of demand at 
the grower level (assuming the supply curve is perfectly inelastic in 
the short run). Although specific estimates of the demand price 
elasticities for fresh and processed carrots are currently unavailable, 
past market studies of demand for farm products suggest that the demand 
for most commodities at the farm level is relatively inelastic (Western 
Extension Marketing Committee, 1967). At the farm level, buyers tend 
to respond to reductions in supply by bidding up the market price at a 
rate that is higher than the rate of output reduction. The relative 
inelasticity of demand for Brussels sprouts and other vegetables may be 
explained by the fact that these commodities have few good substitutes 
and their purchase constitutes a small part of the consumers’ overall 


budget. 


Studies of demand for vegetable crops such as cabbage, carrots, 


celery, tomatoes, and peppers have provided estimates of price 


Sn eS 


elasticity at the farm level ranging from -.45 to 1.03 (Brandow, 1961; 
Waugh, 1964; Shafer, 1965). Based on these estimates of elasticity, 
this analysis has assumed that the farm level elasticity of demand for 


fresh and processed carrots falls within the range of -.5 and -1.0. 


Under those assumptions, the Rs Ptnatte yield reduction on the impacted 
acreage (991,665) cwt.) would cause grower prices to increase by about 
oar to Su 7O™per™ewts (Table 9). For the impacted growers, this price 
increase would not be sufficiently high to offset revenue losses due to 
reduced production. Affected growers would incur a loss of revenue 


estimated at about $714 thousand to $3-8 million per year (Table 10). 


In the short run, the net economic loss (in terms of increased 
production costs and revenue losses) to affected growers is estimated 
to range from about $1.6 to $4.9 million per year (Table 11). For the 
unaffected growers, the $.35 to $.-70 per cwt. increase in price would 
increase short term annual revenue by approximately $3.9 to $7.9 
million. During the first year after a nitrofen suspension, the 
overall economic impact on the carrot industry (impacted and 
nonimpacted growers) would Tange from a net loss of about $1 million 
(if price rose by $.35 per cwt.) to a net gain of about $6.3 million 


(1£ price rose by $.70 per cwt.). 


The short term increase in carrot prices would be an incentive for 
growers in unaffected areas to either begin or expand production. In 
the long run, this increased production would reduce farm prices from 
the initial impact level. Without the development of biological and 
cost effective weed controls, some cf the impacted growers would be 
expected aoe ee their land to other crops less affected by a 


nitrofen suspension. 
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Market and Consumer Impacts 


The use of alternative herbicides in place of aitrofen would 
reduce the short run industry supply of carrots by about 991,655 cwt., 
about 5 percent of the 1977-79 average industry output (USDA, 1980). 
This short run rerner ton of output would be expected to have a 
relatively small impact on prices at the retail level. I all of the 
estimated increase in grower prices ($.35 to $.70 per cwt.) were passed 
on to consumers, retail prices would rise by less than 1 cent per 
pound. Since grower prices for fresh and processed vegetables account 
for only about 20 to 30 percent of final retail prices (USDA, 1979), a 
$.-35 to $.70 per cwt. increase in grower prices would result in an 


increase of about 1 to 3 percent in final retail prices. 


In the short run, the reduced supply and slightly higher retail 
prices would cause some consumers to substitute other vegetables for 
their current purchases of carrots. In the long run, higher grower 
prices would stimulate new and expanded production which would increase 
the output of carrots and reduce the initial impact on retail prices 


and supply. 
Social/Community Impact 
Although data limitations prevent an in-depth evaluation of the 


social and community impacts of nitrofen suspension, several potential 


impacts may be noted: 


Additional hoeing operations and mechanical cultivations 
tequired by alternative weed control programs used on carrots 
would require additional field labor. The increased demand 
for field labor may serve to bid up the wages for field labor. 


In some areas there may be shortages of field labor. 


The decision of some affected growers to reallocate their land 
to other crops may lead to an increased demand for new farn 


equipment or other factors of production. 


The short run reduction of carrot production (due to yield 
reductions on the affected acreage) may cause some local 
carrot processors to operate at a less than Optimum level of 
output. In some cases, processors may need to search out new, 


more distant supply outlets for carrots or reinvest in new 


machinery capable of processing alternative crops. 


Limitations of Analysis 


There are insufficient biological and economic data for long 


run estimates of potential crop shifts following nitrofen 


suspension. 


This analysis assumes that adequate supplies of labor for 
additional hoeing operations and mechanical cultivations 


are available for the alternative weed control programs used 


On carrots. 


The price of field labor is assumed to remain constant in the 


short run, at $7.50 per hour. 


Data on the elasticity of demand for fresh and processed 
carrots are currently unavailable. This analysis assumes a 


price elasticity ranging beween -.5 and -1.0. 


Budget information for carrot production is not available for 


some of the affected areas. 


The estimates of yield losses, and changes in production 
practices are based on experience of weed science specialists 


and not on field data. 
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Preliminary Benefit Analysis of Nitrofen Use on Cauliflower 
Introduction 


Cauliflower is grown primarily in California and New York. Between 
1977-79, approximately 36,000 acres were planted annually in these States 
accounting for 86 percent of the total U.S. planted acreage for each 
growing season (Table 1). The entire cauliflower acreage planted each 
year in California and New York is treated with a postemergent herbicide 
to control a variety of broadleaf weeds and grasses. 1/ Nitrofen in a 
wettable powder form is commonly used at a rate of four pounds of active 
ingredient per acre to control cheeseweed, goosefoot, knotwood, morning 
glory, nettle, night shock, pigweed, and purslane. One application applied 
with ground equipment is usually sufficient to control weeds on cauliflower. 

\ 

The following postemergent herbicides are EPA registered alternatives 
to nitrofen for use on cauliflower: DCPA, sulfallate, and trifluralin. 

The use of alternate cauliflower herbicides results in a change in cultural 
practices [i.e. an increase in preharvest production costs, and a decrease in 
grower revenue]. 

Use of Nitrofen and Alternatives 

“eo a a in California and NewsYork (1.6. 32, 534 and 3-e4aa— 
respectively) is treated with nitrofen each growing season (Table 1). Nitrofen 
is applied at a rate of four pounds of active ingredient per acre, therefore 
143,872 pounds of nitrofen were annually applied on cauliflower in 
California and New York between 1977-79. Approximately one-half of the 
acreage in each State is direct seeded and the other one-half transplanted 
each growing season. 


1/ A small portion of the cauliflower acreage in the remaining producing States, 
Arizona, Michigan, Oregon, and Texas, is treated with nitrofen. 


eee 
-—— 
et ae 





ee 


Table 1. Annual Cauliflower production for fresh market and processing in 
California and New York for 1977-79, uy 






Acres > Yield per : lotal ; Value 


State ERP ee Led 2 an ra > production : : 





Cwt 1,000 ewt Dollars 1,000 dollars 
California J2s004 £4; 95 3,067 21.90 66,919 
New York 3,434 By 97 213 18.70 5,864 
Total 35,968 oh 3,380 yaa o10) A29183 
U.S. figures 41,620 96 3,900 20,03 81,393 
Percent of 
U.S. figures 86 87 89 


1/ Vegetables, 1979 Annual Summary, USDA/ESS, Crop Reporting Board. 
June 6, 1980 


a es 


Nitrofen is used as a postemergent herbicide on direct seeded and 
transplanted cauliflower acreage. Without nitrofen, direct seed growes_ 
could use either DCPA plus sulfallate a DCPA with one additional 
cultivation, two additional appliction of hand labor, and three additional 
hours of thinning. Transplant growers could use either trifluralin, DCPA 
plus sulfallate, or DCPA with one additional cultivation and two additional 


applications of hand labor. 
Production Cost Impact 


Table 2 lists the total treatment cost per acre for nitrofen and the 
three alternate herbicides registered for cauliflower in California and 
New York. One option available to growers is to apply DCPA and sulfallate 
in sequence at a cost of $109.53 per acre. The other two options are 
trifluralin and DCPA at a cost of $20.97 and $80.45 per acre, respectively. 
Table 3 and 4 lists the production cost increases associated with a change in 
cultural practices for each alternative cauliflower herbicide in California 
and New York. The production cost increase per acre varies for California 
and New York due to a difference in farm labor costs and planting strategies 
implemented. About one-half of the cauliflower acreage in both States is 
planted by the direct seed method which requires seed planting to inhibit 
weed growth and extra thinning. Cauliflower is transplanted on the 
remaining acreage eliminating the need for increased seed planting and thinning. 
One additional cultivation at $12 per acre is required for all herbicide 
alternatives to control weeds on cauliflower. An additional 30 hours of 
hand labor per acre at $7.50 per hour in California and $4.50 per hour in 


New York is necessary for all three herbicide options. An increase in 


Table 2. Registered herbicides for treatment of broadleaf weeds and 
grasses on cauliflower in California and New York. “yf 
ac 


Application :Cost per :Material cost:Application cost:Total cost 


Herbicide *rate per acre:pound a.i.:per acre :per acre :per acre 
: : 
Pounds a.i. TTS Seem mnnn ean awenacnwanmeecemeveene NO] Larsqeea a 
Nitrofen 50WP 4.0 5-00 20.00 8.00 28.00 
Mcimiuralinid EC 0.5 7.94 3.97 17.00 20597 
DCPA 75 WP 9.0 8.05 72.45 8.00 80.45 
Sulfallate 4 EC 4.0 Seniael 21.08 8.00 29.08 


a 


1/ USDA/EPA/State Nitrofen Assessment Team Report, 1980, Draft.-~ 1980. 
a SS ESSment “feam*Keport,. 1980 


3/ No cauliflower budget data were available for New York, therefore a 


ie 


thinning at the same labor costs mentioned above is necessary on direct seeded 
cauliflower acreage due to increased seeding. When trifluralin is used, 
an extra one and one-half hours are necessary and when DCPA or DCPA plus 
sulfallate are used an additional three hours are required. Production 
costs increase 25 percent (i.e. $850 per acre) as a result of a crop 
quality loss incurred when using any of the alternate herbicides. This 
loss is due to a decrease in field labor efficiency during the harvest 
period because of increased weed populations. 2/ A $50 per acre planting 
cost increase for five ounces of seed is realized on direct seed acreage. 
Accounting for these individual cost increments, the total production 
cost impact for the herbicide options falls between Sle. 9 Sean 
$1,241.03 per acre on direct seeded acreage (Table 3) and between $989.9 7meco 
$1,168.53 per acre on transplanted acreage (Table 4). The cost impact 
for transplanted acreage is two percent less than the impact for direct 
seeded acreage for each alternate herbicide because of the smaller change 
in cultural practices; primarily planting and thinning practices. 

Production costs increase 34-40 percent per acre in California to 


control weeds on cauliflower with alternate herbicides relative to nitrofen. 


cost percentage increase could not be computed. 





2/ 425 cartons per acre x $8 per carton = $3400 market value per acre. af 
$3400 x .25 = $850 crop quality loss per acre. ie 


3/ Sample Costs to Produce Cauliflower - Summer Harvest, Tenant-Landowner Basis 


For Monterey County, 1979 costs, #208, USDA/ESS/NED, Davis, California 95616. 80 


. 


Table 3. Impacted production costs per acre for direct seeded acreage in 
California and New York 





Alternative herbicides 





State, 
impacted : : : 
costs ; Nitrofen : DCPA plus sulfallate : DCPA 
ern nnn nnn 01 La £8 errr nr nnn nnn rrr 
California 
Herbicide 1/ 28.00 409753 80.45 
Cultivation 2/ 60.00 72,00 hd OU 
Hand labor 3/ Fl 20 33150 BS v0 
Thinning 4/ 0 / agape s ©) iawn 
Crop quality 
loss 5/ 0 850.00 850.00 
Planting 6/ 160.00 210.00 210.00 
Total 360.50 P60 ¥353 Bape Oy) 
Difference 1724 4.03 oe 98 OS Bic Bb 
New York 
Herbicide 28.00 PU9e 5s 80.45 
Cultivation 60.00 P2e0U Teepe: 
Hand labor 67.50 202.50 Z02.90 
Thinning 0 13% 50 ssi) 
Crop quality 
loss 0 850.00 850.00 
Planting 160.00 210.00 210.00 
Total ae 1,457.53 1,428.45 
Difference (Deal Seen 112.95 
EEE 
ep LADLE 20 
2/ One additional cultivation for all alternatives at $12 per acre. 
s¥/ Two additional applications of hand labor for all alternatives at 15 hours 


each application for $7.50 per hour in California and $4.50 per hour in 
New York. ; 

4/ Three additional hours of tinning on direct seeded acreage at $7.50 per hour 
in California and $4.50 per hour in New York. 

Si Crop quality loss is due to: lower, labor efficiency. The production co 

~ inerease represents 25 percent of the market value of the crop per acr 
(£.e.°425 cartons per acre x $8.00 per carton = $3400, S34008%n Ze 1 = 5 
per acre). 

6/ Seeding rate increased five ounces per acre on direct seeded acreage at an 


additional cost°of $50) per acre. 


+ 
- 


com mM 
oO 


5 


Table 4.° Impacted production costs per acre for transplanted acreage in 
' California and New York. 

a a ac a cr 

States. : : Alternative herbicides | 

cr 


impact — - : : : : 
costs . : Nitrofen :Trifluralin : DCPA plus sulfallate : DCPA 


: : : : j 








ees cartes See mo SO ra a Dol Larsen nn = eee 

re A ae 
ieeiiegs ye 28.00 20.97 109.53 80.45 
Cultivation 2/ 60.00 72.00 72.00 72.00 
Hand labor 3/ 112.50 337.50 357.50 337.50 
Crop quality loss 4/ 0 850.00 850.00 850.00 

Total 200.50 1,280.47 1,369.03 1,339.95 
Difference | 1,079.97 1,168.53 1,139.45 
New -York 
Herbicide 28.00 20.97 109.53 80.45 
Cultivation 60.00 72.00 72.00 72.00 
Hand labor 67.50 202.50 202.50 202.50 
Crop quality loss 0 850.00 850.00 850.00 

roeate 155.50 1,145.47 1,234.03 1,204.95 
Difference 989.97 LOLS e535 1,049.45 
ljmiables 2. 


2/ One additional cultivation for all alternatives at $12 per acre. 

3/ Two additional applications of hand labor for all alternatives at 15 hours each 
application for $7.50 per hour in California and $4.50 per hour in New York. 

4/ Crop quality lose is due to lower labor efficiency. The production cost 
increase represents 25 percent of the market value of the crop per acre 
(i.e. 425 cartons per acre x $8.00 per carton = $3400, $3400 x .25 = $850 per 
acre). 
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Yield and Revenue Impact 

In addition to an increase in production costs, the use of atternate 
herbicides relative to nitrofen for cauliflower weed control may result 
in a yield reduction on the impacted acreage. A 20 percent yield loss 
per acre is realized when either trifluralin or DCPA plus sulfallate is 
substituted for nitrofen and a 10 percent yield loss per acre is incurred 
when DCPA is used. 4/ 

Based upon a price elastricity of demand at the farm level between 
-0.2 and -1.0, gross revenue increases substantially in the- short-run. 
the estimated price increase falls in a range between $3.10 - $15.52 per 
hundred weight for the price elasticidty range above (Table 5). As the 
elastricity of demand approaches -0.2 (i.e. becomes more inelastic) the 
impact upon the farm value of cauliflower increases significantly. 

Tables 6 and 7 list the net economic impact upon cauliflower growers 
in California and New York. Assuming a price elasthicity of =0.2, 
cauliflower growers could realize an increase in net revenue, whereas 
if the price elasthicity is either -0.6 or -1.0 growers could incur a 
reduction in net revenue because the increase in production costs exceeds 
the increase in gross revenue. In general, growers who transplant receive 
a greater net return relative to those who seed directly because the 
impact upon cultural practices (i.e. production costs) for the former a 
group is less than the impact for the latter. Also, New York growers 
receive a larger net return than California growers due to lower labor costs. 


In the short-run, the total economic impact upon cauliflower growers 


4/ USDA/EPA/State Nitrofen Assessment team Report, 1980, Draft. 1980. 


Table 6. Net Economic Impact Associated with Restricting the Use of 
Nitrofen on Cauliflower in California 


ae emanates nsession iris Speier apes s-aeneeamspmennminens-ptninsipstnnasinsinen 


Net economic impact per cwt. Net gain or Total 
Herbicide Product ion Gross (loss) per net 
elasticity cost revenue Difference acre 3/ gain or 
increase 1/ increase 2/ < (loss) 4/ 


as nnn San sls ll eee 





California - Direct Seed 


DCPA plus sulfallate 





-0.2 13.06 Less 2.46 fas en Caw 1,891,334 
=() 6 13.06 oa | (7.89) (749.55) (6,066,108) 
=1.0 13.06 510) (9.96) (946.20) (7,657,999) 
DPA 
| =) .2 12.79 pS Sree 4 2276 262.20 Le21 2,98) 
-0.6 Len 10 Sed Cee (721.05) (3,500,698) 
=1.0 Weg fs) 3.10 (9.66) (917.70) (4,455,434) 
California - Transplant 
Trifluralin 
02 Sate id Lae 4-15 394.25 Fav sbe paste be) 
=. 6 Leo. ene (6.20) (589.00) (355275299 
1.0 Ne hee Wd 3.10 (Bee iy (785.65) NAN lpg Eee 
DCPA plus sulfallate 
0s P20 | Rasen pe SoLe 305.90 2,475,649 
-0.6 12230 oe (7713) (677239) (5,481,794) 
= WAY bly 4 NW ao (9.20) (874.00) C7 073.202) 
DCPA 
=O. 2 1a bee be, 142 i) ee Si be by 1,628,124 
=U.,6 T1599 olen Wt! (6.82) (647.90) Coe 1 e550 050 
1.0 17.99 3540 (8.89) (844.55) (4,100,290) 


a atl ee ee a Oe 
Tables 3 and 4. 


T@etable 5. . 

3/ Each figure in the preceeding column was multiplied by 95, the average yield per acre, in 
order to derive the net impact per acre. al 

4/ Each figure in the preceeding column was multiplied by the expected number of acres 
treated for the corresponding alternate herbicide: trifluralin, 6,507; DCPA plus 


sulfallate, 8,093; and DCPA, 4,855. 


Table 7. Net Economic Impact Associated with Restricting the Use of 
Nitrofen on Cauliflower in New York 


Net economic impact per cwt. Net gain or Total 
Herbicide Production Gross (loss) per net 
elasticity cost revenue Difference acre 3/ gain or 
increase 1/ increase 2/ (loss) 4/ 
Oi SSA eA iD i i it an cn a9 he 
a aaa een a Do U1 at :9 a rn ee 


New York - Direct Seed 


DCPA plus sulfallate 


-0.2 sy Rar ae P5052 Bs 363.75 327,01 
-0.6 bike Sealy) (6.60) (640.20) (575,540) 
-1.0 Tea. Sa10 (8.67) (840.99) (756,050) 
DCPA 
-0.2 11.47 15%52 4.05 392.85 212,139 
-0.6 He 47. Seld (6.30) (611.10) (329 , 994) 
-1.0 ee] 3510 (8237) (811.89) (438 ,421) 
New York - Transplant 
Trtflursa Pin 
-0.2 10521 1552 Sa3 1 515.07 353,853 
-0.6 10.21 nye (5.04) (488.88) (335, 861) 
-1.0 10ezt oe CL EO) (689.67) (473,803) 
DCPA plus sulfallate 
-0.2 Lax 12 15652 4.40 426.80 383 ,693 
-0.6 11212 Sel (5.95) (577.,.15) (518,858) 
-1.0 Viel 3.10 (8.02) (777.94) (699, 368) 
DCPA 
-0.2 10.82 15252 4.70 445.90 246, 186 
-0.6 10.82 Dell (5m0 5) (548.05) (295,947) 
-1.0 10.82 3.10 C7872) (748 .84) (404,374) 





1/ Tables 3 and 4. 
{- sTableno. 
/ Each figure in the preceeding column was multiplied by 97, the average yield per acre, it 
order to derive the net impact per acre. 
4/ Each figure in the preceeding column was multiplied by the expected number of acres 
treated for the corresponding alternate herbicide: trifluralin, 687; DCPA plus 
sulfallate,399 -mandelCEA.o40. 


at 


varies significantly within the price elasticity range utilized in this 
analysis. Assuming a price elasticity of -0.2, impacted growers could 
increase net revenue by $11.4 million because the increase in gross 
revenue exceeds the increase in gross revenue exceeds the increase in 
production costs. On the other hand, impacted production costs exceed 
gross revenue when the price elasticity is either -0.6 or -1.0 (Table 
8). The total net revenue loss under these circumstances could fall ina 
range between $24.1 - $31.2 million (Table 8). 

The total net impact for U.S. cauliflower growers resulting from 


restricting the use of nitrofen on cauliflower includes the impact upon 


- 


Q 
, ; Sy ; ; 
California and New York growes, mentioned above, and the non-user impact 


for growers in the remaining producing States. The non-user impact 
represents an increase in total revenue between $1.7 - 8.4 million (Table 
9). Assuming a price elasticity of -0.2, the total net impact for U.S. 
cauliflower growers represents a revenue increase of $19.8 million, 
whereas assuming a price elasticity of -0.6 or -1.0 the impact represents 
a revenue decrease of $21.3 to $29.5 million, respectively (Table 9). 

In the long-run, increased cauliflower prodution may apply downward 
pressure upon cauliflower prices assuming thatthe price elasticity is - 
0.2. Assuming a price elasticity of either -0.6 or -1.0, cauliflower 
production in unaffected areas may increase supply placing further 
financial pressure upovimpacted growers. As a consequence, alternate 
weed control programs may be developed to alleviate impacted growers in 


California and New York. 


Table 8. Total Economic Impact upon Cauliflower Growers in 
California and New York of Restricting the Use of Nitrofen for Three 
Elasticity Levels 


1 


eee ee = EEE MEY LL | 
; 
j 
| 


Total net gain or (loss) | 


Planting DCPA plus 
strategy Trifluralin 1/ sulfallate 1/ DCPA 1/ Total 
elasticity 
Se a ee ee ee ee a Dol Lart3=-s---- 2 
California 
Direct seed 
=O0 2 mre 1,891,334 [e272 4951 3,164,315 | 
-0.6 -- (6,066, 108) (3,500,698) (9,566,806) © 
-1.0 -- (hes 0.57, 0972 (4°455,433) (12,113,030)9) 
Transplant 
Oe 2,565,385 2,475,649 1,628,124 6,669,158 
=( 6 (353.32 4623) (5,481,794) (39a oro so) (12,459,972) 
Ae) Cor lee 2 5) (75073 52352) (4,100,290) (16 52855797) 
New York 
Direct seed 
sat a 7 o24, 00) 7 eh 539.430 
-0.6 es (575,540) (329,994) (905 ,534) 
Aas —— (756,050) (438 ,421) (1,194,471) 
Transplant | 
==) 52 353,05 383 ,693 246 , 186 983 ,732 | 
-0.6 (335,861) (581,858) (295,947) (1,150,666)! 
11,0 (473,803) (699, 368 ) (404,374) (1,577,545) 
Total 
=e. 11,356" 05 
-0.6 (24,082,978) | 
heh (31,170,843) © 


| 
Te wy eA Re En FA eee a 


1/ Tables 6 and 7. 


Table 9. Total Economic Impact upon U.S. Cauliflower Growers of Restricting the 
Use of Nitrofen for Three Elasticity Levels 


» esa 





; User Total 
mM price Revenue increase Revenue increase Non-user gain or gain or 
bticity per cwt. 1/ per acre 2/ gain 3/ (loss) 4/ (loss) 

EMG, be Ue Pas EEL oe nn OG a a a ee en 
0.2 15,052 1,489.92 8,421,028 Pir 200320 Lal id yo08 
-0.6 ot Wi 496.32 25025 20) (24,082,978) (22,277,777) 
ri.0 3410 297 .60 1,682,035 (31,170,843) (29 , 488 , 808) 
‘Table 5. 


Each figure in the preceeding column was multiplied by 96, the average U.S. yield per acre, i 
order to derive the revenue increase per acre. . 

Each figure in the preceeding column was multiplied by 5,652, the remaining number of acres 
‘grown in the United States, in order to derive the net non-user impact. 

‘Table 2. 
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*and packers may be impacted dramatically during the winter season. 
Growers could be compelled to shift production to another crucifer crop 
such as broccoli, brussel sprouts, or cabbage provided they are not 
constrained by fixed costs. Many growers own the packing equipment used 
to prepare cauliflower for fresh market also, other growers are committed 
to long-term rental contracts for land. Due to the high net return 

Tloery 
associated with cauliflower produc Pysa, 


Qreweens 


As a result, some cauliflower srowd's may not have the flexibility to 


rental costs are substantial. 


shift production to other vegetable crops, consequently may have to 


_ 


SRN. ho ye Nason hal ogee 
continue growing cauliflower at a lower net return domte the wetter 


me 


season. 5/ 

The increased demand for farm labor resulting from the change in 
cultural practices may provide employment opportunities for farm workers 
in the impacted areas. The impact upon wage rates would be influenced by 
the maynitude of the labor pool available and the employment outlook in 
these areas. 

Limitations of Analysis 

The following assumptions were made to conduct this analysis: 
1. The biological data used in the analysis were provided by USDA and State 

biological personnel. The data accuratly reflects the impact upon 


cauliflower cultural practices and production. 


2. Pesticide material, pesticide application, and labor costs remain constant 
in the analysis. 


3. The farm price elasticity range (i.e. -0.2 to -1.0), developed in 1963, is | 
relevant for current market analysis. 


4. The supply of farm laborers is readily available to cauliflowe growers in | 
Calfornia ard New York. 








5/  D. Ricie, Farm Advisor-Monterey County. Agricultural ExTdns}mj-Serdice, 
University of California, Salinas, California 93901. Personal | 
communication - December 4, 1980. 


fy Be 
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Preliminary Benefit Analysis of Nitrofen Use on Celery 
Current Use Analysis 
EPA Registration of Nitrofen and Alternatives 


Nitrofen, formilated as either an emulsifiable concentrate (25 
percent active ingredient) or as a wettable powder (50 percent active 
ingredient), is registered for use on celery to control a variety of weeds 
including: annual bluegrass, crabgrass, goosefoot, lambsquarters, malva, 
nightshade, nettle, pigweed, purslane, shepherdspurse, and spergularia. 
One preemergent spray application of 4 lbs. a.i. per acre mixed with 40 to 
60 gallons of water is the labeled rate per acre for mineral soils, and 
one early postemergent spray application of 5 lbs a.i. per acre mixed 
with 40 to 60 gallons of water is the labeled rate for muck soils. 
(USDA/USEPA/States, 1980). 

The major alternative herbicides registered for weed control in 
celery are linuron, prometryne, prometryne plus other herbicides, and 
trifluralin but these herbicides do not control the same broad spectrum of 
weeds as nitrofen. For example, linuron does not control bluegrass, 
malva, nightshade, nettle, shepherdspurse, or spergularia. 


(USDA/USEPA/States, 1980). a 


Use of Nitrofen and Alternatives 


In the United States, celery is planted on about 13,967 acres of muck 
soils and on 22,131 acres of mineral soils. All of the celery grown on 
mick soils in Florida (about 11,367 acres) and Michigan (2,600 acres) were 
annually treated with nitrofen during 1977-1979. About 66 percent (14,758 
acres) of the celery grown on the mineral soils in California, Washington, 
New York, and Ohio were treated with nitrofen. The total amount of 
nitrofen used on celery is estimated to be about 128,867 pounds active 
ingredient per year (USDA/USEPA/States, 1980). 

The typical nitrofen weed control program for celery is a 
preemergence application (average 4 lbs. a.i. per acre) used in sequence 
with other herbicides. For mick soil, one postemergence application 
(average 5 lbs. a.i. per acre) of nitrofen used in sequence with other 
herbicides (USDA/USEPA, 1980). 

Without nitrofen, weed control programs would use either linuron or 
prometryne with 1-2 additional cultivations and hand weedings on muck 
soil. On the mineral soils of New York, Washington, and Ohio; nitrofen 
can be replaced by trifluralin and 4 additional cultivations. In 
California, prometryne, prometryne plus chloroxuron, prometryne plus 
chloroxuron and mineral spirits, or chloroxuron alone will be used with 2 


more cultivations and handweedings (Table 1). 
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Farm Impacts 
Production Cost Changes 
Mineral Soils (California, New York, Ohio, and Washington) 


Approximately 22,318 acres of celery are grown on mineral soils of 
California, New York, Ohio, and Washington (Table 3). About 66 percent of 
celery growers on mineral soils apply nitrofen as a preemergence spray 
usually in sequence with other herbicides. The cost of these treatments 
is about $40 per acre (Table 2). 

If nitrofen were not available for use on celery, growers would be 
expected to substitute an alternative weed control program including 
prometryne, chloroxuron, mineral spirits, or trifluralin, at a higher 
treatment cost per acre. When alternative herbicides are used in the 
place of nitrofen, growers would have to use additional mechanical 
cultivations and hand hoeings for adequate weed control. Alternative weed 
control programs differ from region to region; therefore, the alternative 
treatment costs per acre vary by region depending on the alternative 
herbicide used, its rate of application, the number of additional 
cultivations and hand weedings required for adequate weed control. The 
programs for the regions are discussed in the ensuing subsections.” 
California 
The alternative weed control programs for the affected acreage if nitrofen 
were withdrawn from the market are as follows: 38 percent of the celery 
acreage is to be treated with prometryne, 47.5 percent with prometryne 
plus chloroxuron, 9.5 percent with prometryne plus chloroxuron and mineral 


spirits, and the remaining 5 percent with chloroxuron. The use 
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of these alternative herbicides all will require 2 additional mechanical 
cultivations and 2 additional hand weedings. These alternative programs 
would increase weed control costs by about $372 to $477 per acre (Table 
2). Based on the average of 1977 and 1980 budget estimates for celery 
growers in Santa Barbara County of California (about $4,543 per acre), 
the increase in weed control costs would represent a 8.2 to 10.5 percent 
increase: in overall production costs. By using alternative herbicides and 
assuming growers do not change the number of planted acres, the total weed 
control costs will increase by a total amount of $4.8 million for impacted 
California celery growers (Table 2). 
cae 

New York, Ohio and Washington 

For New York, Ohio and Washington, the alternative weed control 
program will use trifluralin with 4 sadietonai cultivations. This 
alternative program would increase weed control costs by $14 per acre. 
Based on the average of 1977 and 1980 budget estimates for Santa Barbara 
County of California, this increase in weed control costs would represent 
a .3 percent increase in total production costs for these states. The 


increase in total production costs for these states is $9,800. 


Muck Soils (Florida, Michigan) 


Approximately 14,000 acres of celery are grown on muck soils in 
Florida and Michigan; all acres are treated with nitrofen (Table 3). On 
these mick soils, nitrofen is applied as a postemergence spray (usually 3 
weeks after transplant) in sequence with other herbicides. The cost of 
treatments is about $48 per acre (Table 2). 

Growers in these 2 states would substitute prometryne and Linuron 


programs to control weeds if nitrofen were suspended. 


Florida 

If nitrofen is not available for use on celery, 80 percent of ae 
celery acreage would be treated with linuron and 20 percent with 
prometryne. The use of these alternative herbicides in Florida requires 
additional cultivation and hand weeding. The alternative programs would 
increase the weed. control costs by about $54 to $56 per acre. Based on 
budget estimates for celery growers in Santa Barbara County of California, 
this increase is about 1.2 percent increase in the total costs of celery 
production. The total increase in the costs of production in Florida is 
$619,700. 
Michigan 

In Michigan 90 percent of the celery acreage will be treated with 
prometryne and 10 percent with linuron if nitrofen is not available. When 
alternative herbicides are used, the growers will need 2 additional 
cultivations and hand weedings for effective weed control. The 
alternative programs will cause the weed control costs to increase by $107 
to $109 per acre which is about 2.4 percent of the total costs of 
production (based on California budget estimates). The cost of producing 
celery in Michigan will increase by a total amount of about $283,300 if 
the production acreage remains the same. 

The use of alternative weed control programs on the 28,728 acres of 
celery currently treated with nitrofen in all six states would inctease 


production costs by about 6.43 million dollars per year. 


Impact on Output and Revenue 

About 28,728 acres of celery production will be affected if nitrofen 
is not available. This acreage produced about 79 percent of the 1977-1979 
total celery production in the United States. The restriction of the use 
of nitrofen on celery should have some impact on celery production and its 
growers’ revenue. The impacts on output. and farm revenue will vary from 
region to region depending on each region's alternative weed control 
program, the proportion of affected acreage relative to the total celery 
acreage, and the importance of celery production in the region. 

California is the most important celery producing state supplying 58 
percent of the celery produced in the U.S. (Table 3). About 67 percent of 
the California celery acreage (14,074 acres) is treated with nitrofen. If 
treated with alternative herbicides, 95 percent of the California celery 
acreage would suffer a decrease in quality of about $1,125 per acre which 
is about 26 percent of the value of production per acre. The remaining 5 
percent of California's celery acreage, which would be treated with 
chloroxuron as an alternative, would suffer a 23 percent yield loss. 
Altogether the total annual loss amounts to about 15.9 million dollars for 
California celery production if the price of celery remains unchanged 
(Table 3). 

By using alternative weed control programs, celery grown in 
Washington, New York, and Ohio will suffer a 15 percent yield lose 
totalling about 44,242 cwt. at an estimated value of $469,320 per year. 
Florida is not expected to suffer any output loss by using other 
alternative controls. Michigan will have a 10 percent yield loss on the 


affected acreage for a total loss of 105,300 cwt. with a market value of 


1.1 million dollars. 





"cvE‘ LOT 98°6 
°970°8S Ly" tt 
"110'IT Gv’ OT 
"SEO LY HL TT 
°66z ‘601 81°6 
Bice: t 7Z ‘OT 
"HZ0'€ 97° TT 
"7671 98° 6 
*ZES ‘EOI 11°6 
000‘T$ *3M9/§ 
uot qonpo1r t 
je203 jo osersAYy 
en{[ eA 


°86‘ZT 
°190‘S 


‘760° 
*100‘4 


z°Lee‘l 

€°16 

Cc’ vel 

7° €9 
*76S‘L 


"3M9 Q00'T 





pa qee1} wor 
uot qoONpoig 


°796‘9T 
*190'S 


°7S0‘T 
L00‘% 


"€06‘TT 


AAI 
°697 
AGS 
“19E'IT 


°3M2 900'T 






uot Jonpor 
18301 


"0961 ‘Azeumng Tenuuy 6/61 §919%12932A “vasN 


P 


°897 
“C9E 


*GOv 
“SSt 


“HES 


“VEY 
“91? 
°894 
*6ES 


ba Y 00) 





a19e8 
aod 


Teta 


“SEL 8Z 
°196'E€T 


009‘Z 
"L9E‘TI 


QSL‘ HI 


"ZZ 
"GZE 
“cel 
°710' 41 


89198 
pa weer, 





‘Og6T ‘8998I1S/Vaasn/vasn /® 


°G8z‘9€ 
°196‘EI 


009‘Z 
* LOE‘ Ie 


ot ar 7 


"lot 
"069 
‘087 
°190‘0Z 






89198 
peqwetd 


yeI0OL 
TBIOAWNS 


ue 3TYyoIW 
eptiold 





Ttos yOnW 
TBI0IqGNs 


oTuo 

YAO MAN 
uo BUT YsSeM 
BPUIOFT LEO 





Ttog ][P19UTH 


23e1S 


Sie OU Ae ee ee Oe 


/@ kratag 10J votTJonporg JO anTeA 
pue uvorqonporg ‘pletA 'e8earIoy “S'N (6L61-LLE6T) 23e294V 


“€ O198L 


The use of alternative herbicides would cause an average quality loss 
of about $1,125 per acre for 13,370 acres of California's affected celery 
acreage (14,074 acres), and reduce industry output by about 1.5 percent 
for the rest of the U.S. Assuming the decrease in quality of celery can 
be expressed in terms of quantity 1, the total epee is industry 
output is estimated to be 11.2 percent. The loss in the value of 
production (including both quantity and quality decreases) from using 
alternative herbicides is estimated to be $17.5 million annually. 

The impact of this short run reduction in output on market prices and 
grower revenue may be estimated through an analysis of the price : 
elasticity of demand which measures the percentage change in quantity 
demanded associated with a percentage change in price of the same product. 
Although current estimates of price elasticity are unavailable, past 
market studies of celery and other vegetables suggest that demand at the 
farm level is relatively inelastic (Brandow, 1961; Waugh, 1964; Shaefer, 
1965). The demand elasticity for celery at the farm level ranges from -.3 
to -.9, or an average of ~.6 which is fairly inelastic. At the farm 
level, buyers tend to respond to reductions in supply by bidding up the 
market price at a rate that is higher than the rate of output reduction. 
This relative inelasticity of demand may be explained by the fact that 
celery has few good substitutes and its purchase constitutes a small part 
of the consumer's food budget. > 

If this range of estimates reflects current demand, the estimated 
supply reduction (resulting from the use of alternative herbicide 
programs) would cause grower prices to rise by about $1.10 to $3.67 per 


ewt. (Table 6). As an average, the reduced production of about 1.9 


1/ See footnote b in.Table 4. 


State Percent 


Table 4. Annual Yield/Quality Reductions Resulting from a Nitrofen 
Suspension on U.S. Celery a/ 


Yield Reduction on Treated Acreage 


Cwt/acre Value Cost/acre Total reduction Total lost value 


S/acre 1,000 cwt. $1,000 


Mineral Soils 


California b/ 255 124.0 DeP307 1,745.2 15 ,903.6 
Washington 15% 7032 692. 9.5 93.4 
New York 15 62.1 698. 2052 226.9 
Ohio 5° 65.1 665. 14.6 149.0 
Subtotal 12125 1,109. 1,789.5 1G: 37200 
Muck Soil 
Florida 0. 0. 0. Gy Oe 
Michigan 10. 40.5 423. 105.3 1 09955 
Subtotal 40.5 423, 105.3 1,099.8 
Total 109.1 1,006. 1,894.8 17 ,472a0 
a/ USDA/USEPA/States, 1980. 


b/ 


USDA, Vegetables, 1979 Annual Summary, 1980. 


About 5 percent of California's affected celery acreage, which would use chloroxuron as a@ 
alternative if nitrofen is not available, would suffer a 25 percent yield loss. For the 
remaining 95 percent of California's impacted celery acreage, the loss in quality due to 
the use of alternative weed control programs is estimated to be $1,125/acre (Footnote 6, 
Table 1), which is about 22.9 percent of the value of production per acre (539 cwt/acre x 
$9.1ll/cwt. = $4,910/acre). This assumes that the quality reduction is equivalent to a 
quantity loss of 22.9 percent. The reduction in the production for California's impacted 
celery acreage is calculated as: 


(539 cwt/acre x .229 x 14,074 acres x .95) 
+ (539 cwt/acre x .25 x 14,074 x .05) 
= 1,745.79 cw. 


Reduction in the production per acre is 1,745.79 cwt/14,074 acre 
= 124 ewt/acre or 23 percent. 


million cwt. will cause price to increase by $1.84 per cwt. for the 
impacted growers. This price increase would not be sufficiently high to 
offset revenue losses due to reduced production. The affected growers 
would incur a loss of revenue estimated at about $5.7 million per year 
(Table 6). If price elasticity falls within the range of -.30 to -.90, 
the estimated yield reduction would cause grower prices to rise by about 
$3.67 to $1.10 per cwe. (Table 6). The revenue impact on the affected 
growers would range from a revenue increase of about $7.1 million 
(assuming a price elasticity of -.30) to a revenue loss of about $10.9 


million (assuming a price elasticity of -.90) (Table 6). 


Pa tae 7. 


In the short run, assuming the price elasticity of celery is -.6, the 
net economic loss to affected growers would be about$12.2 million (Table 
7). For the unaffected growers, the $1.84 per cwt. increase in price 
would increase short term annual revenue by approximately $14.8 million. 

The short term increases in celery prices would be an incentive for 
growers in unaffected areas to either begin or expand production. In the 
long run, this increased production would reduce farm prices from the 
initial impact level. Without the development of biological and cost 
effective weed controls, some of the impacted growers would be expected to 
reallocate their land to other crops less affected by a nitrofen 


suspension. 


Market and Consumer Impacts 

The use of alternative herbicides in place of nitrofen would reduce 
the short run industry supply of celery by about 1.9 million cwt. (Table 
5), or by about 11.2 percent of the 1977-79 average industry output of 


17.0 million cwt. This short run reduction of output would be expected to 


OD 


have an impact on prices at the retail level. By assuming price 
elasticity of celery is -.6 and all of the estimated increase in grower 
price ($1.84 per cwt.) is passed on to consumers, the consumer surplus is 
decreased by about $29.5 million. 

In the short run, the reduced supply and higher retail prices would 
cause some consumers to substitute other vegetables for their current 
purchases. of celery. In the long run, higher grower prices would 
stimulate new and expanded production which would increase the output of 
celery and reduce the initial impact on retail prices and supply. 
However, the new market price for celery would probably be higher than 


they are now, if nitrofen is suspended. 


Macroeconomic Impacts 

If alternative weed control programs are used by the affected 
growers, the production costs will be increased by $6.4 million. The 
change in growers’ revenue for celery growers will be increased by about 
$9.0 million. This will result in an increase of $2.6 million in net farm 
income for growers. However, the consumer surplus will decrease by an 
amount of $29.5 million due to the higher price. This results in an 
increase of social costs by about $26.9 million per year if nitrofen is 


suspended. 


Social and Community Impacts 
Data limitations make it difficult to assess the social and community 
impacts of cancelling nitrofen use on celery. If the production of this 
crop is an important source of income and employment to the local economy, 
the cancellation of nitrofen use would certainly impact the local 


economy. 


Table 5. Estimated Change in Celery Price at the Farm Level 
Resulting from a Reduction in Celery Production 








Celery Reduced Current Expected 
production 1/ celery industry Elasticity 4/ price 
production 2/ price 3/ increase 5/ 
1,000 cw. 1,000 cwe. S/ewt. S/ewt. 
16 ,964 1,894.8 9.86 -.30 3.67 
| | -.60 1.84 
-.90 1.10 
1/ 1977-79 U.S. average (Table 3). 
ay Output reduction resulting from use of alternative weed control programs 
(Table 4). : 
3/ 1977-79 U.S. average (Table 3). 
4/ Price elasticity is assumed to range between ~.30 and -.90; in average, the 
price elasticity of celery at the farm level is -.6. 
A Q 
5/ Calculated from the equation: Elasticity of Demand __ Q 
& P 





Table 6. Revenue Impact of a Nitrofen Suspension on Affected Celery Growers 





Treated Output Price Price per Revenue Revenue 
acreage a/ elasticity cwt/ c/ change! 
_ Es es 1,000 cwr, i OO4SE NS Bee (3 000 re 
iy 
17 ,36L 8,941. a/ —omee- 9.86 88,158.3 1 
: 
Without Nirtofen 
17 ,361 7,046.2 b/ -.30 L355 95 33550 +7,176,.. 
; -.60 11.70 82,440.5 5,770 





ja|o 
~~ 





-.90 10.96 77,226.4 10,931. 
i 


Does not include Florida, because it would not suffer any yield or quality loss by usi/ 
alternative weed control programs. The treated acreage for the affected growers would 
17,361 acres = 28,635 acres (total U.S. treated acreage with nitrofen) - 11,367 acres | 
(Florida treated acreage). The output for affected growers excluding Florida is 8 941) 
ewt. (Table 3) with nitrofen. 
Assuming a total output reduction of 1,894,800 cwt. ) 
Elasticity of demand at the farm level assumed to range between -.3 to -.9 with an ave 
of7=.6; 


7. 


Table 7. Short Term Economic Impact of a Nitrofen Suspension of 
U.S. Celery Industry (1980) a/ 











Impacted Growers Non-Impacted Growers Industry 
($1,000) ($1,000) ($1,000) 
ry 
thnge in Production Costs b/ +6 343.0 0 +6 ,433.0 
i] 
thnge in Grower Revenue c/ eed bly begs +14,762.3 +9 044.5 
thage in Net Farm Income d/ =12,150.8 414,762. 2,010.2 
hage in Consumer Surplus e/ oe — -29 ,470.5 
loal Social Cost £/ _— _ -26 ,859.3 





} 
— 


¥ Based on the average celery price elasticity of -.6. 


}/ See Table 2. 
:/ See Table 6 for affected growers. The change in revenue for the non-impacted growers is the 


' increase in price ($1.84/cwt.) times the total production of 8,023 thousand cwt., which 

_ includes 4,007 thousand cwt. from Florida. 

_ See Table 6 for affected growers. The change in grower revenue for the non-impacted growers 
is the increase price ($1.84/cwt.) times production from non-impacted growers. e/ Change 
farm income # change in grower revenue - change in production costs. 

E/ Change in consumer surplus is computed by: 


| 1/2 (P} - P>) xX (Q] - Qo) + (Py - P72) K Qy 
where: Py and Pj are the price of celery without and with nitrofen. 
Qy and Q; are the celery production without and with nitrofen. 


fF} Social costs of a nitrofen suspension on celery is equal to the change in consumer surplus 
_ plus change in net farm income. 


Limitations of Analysis 


It has been assumed that any additional labor required for the 
alternative weed control programs is readily available at 
prevailing market prices. 

The projection of the changes in the production costs and farm 
income is based on the average 1977-1979 prices of herbicides and 
celery. 

It is uncertain if the nonavailability of nitrofen will force 
celery growers into the production of other crops in the longer 
run. 

Lack of farm budget data for states other than California. 


Seasonality factors were not considered in the analysis. 
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ECONOMIC IMPACT ANALYSIS @N=GARERE™ feb SCTE 
Uns © am Cenc 


B. Ted Kuntz_/ 
ai tregen USE 
The estimated economic impact of canceling Fekewses on garlic 


was based on the following procedures and assumptions: 
Niitecsen 
1. ek is applied once during the growing season._=Sokembs 


aocceeed as a post-emeraence (2-leaf stage) broadcast treatment. 
Princinle problem weeds controlled are cheeseweed, stinging nettle, 


nightshade, pigweed, purslane, and pineapple weed. 


California 
Ze “A 1977-79 average planted acreage, yield per planted 


acre, and value per hundredweight were used as a base for the analy- 


sis. 
n ite C se 7 
3. The base acreage treated with teewas estimated by agri- 


cultural scientists working in the garlic-producing areas (table 1). 


Only the acres currently treated are included in the analysis. 


4. The alternative weed-control program was specified by agri- 
cultural scientists (table 1). This alternative program was assumed 
to be the best program available fas uce canceled. Market avail- 
ability and efficacy of the alternatives were considered in specify- 


ing the alternative program. 


5. It was assumed that no new alternatives will become avail- 


able in the near term, that the prices for alternative herbicides 





B. Ted Kuntz is an Aaricultural Economist for the Economics and 
Statistics Service, Natural Resource Economics Division, U.S. Depart- 
ment of Aariculture, Corvallis, Oregon. 
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will not change, and the alternative will be available in sufficient 
quantities. It was also assumed that sufficient labor will be avail- 


able for hand weeding at prevailing market prices. 


6. An estimated 10 percent production loss is assumed with the 
alternative treatment program. This production loss includes?(1) loss 
of bulbs at harvest due to the bulbs binding up in weed roots and fail- 
ing to be separated by the mechanical harvester, (2) smaller cloves and 
bulbs from weed competition, and (3) increased weediness in subsequent 
crops because of increased carryover weed seed on SE er Yield 
losses associated with the tese~effeesive alternative meee entra} prog- 
ram were estimated by agricultural scientists in the garlic-producing 
areas. These estimates were based on their experience and judgment 
about annual variations in production associated with different herbi- 
cides and hand weeding under general field conditions, and data from 
experimental research plots. However, research plot data may vary 


from actual field experience because they are obtained under specialized 


conditions. 


-. t-Partiat qe haath techniques were used to estimate the econo- 
Nitec ter 
mic impact of a ek cancellation. 


8. The treated acres are all in the garlic-growing areas on the 


coast of California. 


Results 


The 1977-79 average planted acres of garlic in California was 


12,533. Average value for garlic in the same period was $15.17 per 


~hundredweight 


hundredweight. Total production and value were 1,517 ,000/ and 
$23,011,000, respectively. 
nm tee 
An estimated 4,386 acres of garlic are treated annually with tek 
CLeols Cet, OF Tle deot 


About 4 pounds, per acre, or a total of 17,544 pounds , e#=Fok are applied 


each year (table 1). At the current price of $7.94 per pound (a.i.), 

materia | nitresed 

the, cost of Fee is $31. EN Ooi acre. Apnlication cost is $9 per acre. 
Cal ag 1 aed | 


AS expenditures for tek use on garlic is $189,419. Total cost of 


the herbicide and handweeding portion of the weed-control program in- 
FAiL ty.5 3524] 


cluding +0k is $949,890. 


The alternative weed-control program includes two applications of 
brene ayn Low: 44 fwe 


the recently registered herbicide, Sreminat—one more expensive hand- 


Total cost of the alternative 





weeding, 
program is estimated to be $1,443,053, an increase in cost of $493,163, 


or about $112 per acre. 


Use of the alternative 1e6Gmemmeeteve weed-control program is expec 
ted to result in a 10 percent yield decrease on the 4,386 acres cur- 
rently treated. Average yields for 1977-79 were 121 hundredweight. 
Therefore, at a value of $15.17 per hundredweight of garlic, production 

gc 5, ¢S | Vi teesens 
losses of S8055872 are estimated for the first year without tee. Addi- 


tional losses would be expected as the weed population increases in sub- 


sequent years. 


Total losses, including increased treatment costs and reduced Pre 


apa 


duction, are estimated to be $1.3 million the first year without tex 


ba 


The data base is inadequate to determine if the 3.5 percent decrease 
in garlic production in California would result in measurable price 


Changes at the market or consumer level. 


Summary 


Total losses, including increased treatment costs and reduced pro- 
tet Sen, 
duction are estimated to be $1.3 million the first year without fee, 


The 3.5 percent decrease in garlic production in California is valued 


_ 


BSUS os] 
at 5885672 and increased weed-control costs are estimated to be 


$493,163 or about $112 per acre. 


—: 


ECONOMIC IMPACT ANALYSIS Of Miner bu ONE 
ON HORSERADISH 


Biedicints 


ni troYa vse 
The estimated economic impact of canceling Fek—uses on horse- 


radish was based on the following procedures and assumptions: 
MV; tee Sed 
1. Fek is applied once during the eigen eae In Cali- 
Fa ci ese 9 
fornia, it is estimated that 50 percent of the fek is applied as 
a pre-emergence incorporated treatment and 50 Percent as post- 
Aitecsed 
emergence broadcast treatment. In the midwest, Tok is applied as 
a post-emergence broadcast treatment. ernetanesE includes 
tne atmetS 

Illinois, Indiana, Wisconsin, and Missouri. Minor acreageg, occur 
in Pennsylvania, New Jersey, and Maryland.) Principle problem 


weeds controlled are 








2. U.S. 1977-79 average planted acreage, yield per planted 
acre, and value per hundredweight were used as a base for the analy- 


Sise 
o) , tag seq 
3. The base acreage treated with tek was estimated by agri- 


cultural scientists working in the horseradish-producing areas 
(table 1). Only the acres currently treated are included in the 


analysis. 


1l/ 8B. Ted Kuntz is an Agricultural Economist for the Economics 
and Statistics Service, Natural Resource Economics Division, U.S. 
Department of Agriculture, Corvallis, Oregon. 
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4. The alternative weed-control program was specified by 
agricultural scientists (fablemia) (nis alternative program was 
assumed to be the best program available (peseces canceled. Mar- 
ket availability and efficacy of the alternatives were considered in 


specifying the alternative program. 


5. It was assumed that no new ab targa iaee will become avail- 
able in the near term, that the priced for alternative herbicide 
will not change, and the alternative will be available in sufficient 
quantities. It was also assumed that sufficient labor will be avail- 


able for hand weeding at prevailing market prices. 


6. It is assumed that a production loss will not occur with 


the alternative treatment program. 


7. Partial ae eting techniques were used to estimate the econo- 
Nitec seu 
mic impact of a tek cancellation. 


Results 


The 1977-79 average planted acres of horseradish in the U.S. 
was 2,200. 4verage value for horseradish in the same period was 
$ per hundredweight. Total production and value were 


and ,» respectively. 


An es mateo 1,750 acres of horseradish are treated annually 
Ne Terexzsen 


with tek in California and the midwest. 


California 


An estimated 500 acres in California are treated with 5 pounds 


artes Seri | Gout 
of Fek per acre or a total of 2,500 pounds ,each year (table 1). At 
{ ie { Sn ee 
: Mme Terra ' ae Tee jer) 
the current price of $6.93 per pound (a.i.), the cost of Fek is 
/ 
$34.65 per acre. Per acre application cost is $18 for pre-emergence 


incorporated treatment oie $9 for post-emergence broadcast treatment. 
im ecSee 
Total expenditures for 4ek use on horseradish in California are 


$24,076. 


The alternative Sea ee in California includes one 
VF 
application of the herbicide Dacthal, one or two additional cultiva- 


tions, and additional hand weeding. Total cost of the alternative 
(CaNG ge Seo 
Baoan is SSE aa $55,580 to $65,850, an increase in cost 
§34Ses° W417725 4 
of $345564 to 3445774 or about $63 to $84 per acre. 


Midwest 
An estimated 1,250 acres of horseradish in “poy epee are treated 
Qi, OF Ai tHe sen ant, 
with 4 pounds , eras per acre, pee a total of 5,000 pounds, each year 
cétysed 


(table 1). The we cost of a tee treatment is $27.72 for the herbi- 
cide and m2 700 for application, or a total of $36.72. Total expendi- 
tures fae a ee on horseradish in the midwest are $45,900. 

The alternative weed-control program in seen cet includes one 
application of the herbicide etllads three additional cultivations, 
and three additional hand weedings. Total cost of the alternative 


program is estimated to be $288,950 to $302,125, an increase in cost 


of $243,050 to $256,225 or about $194 to $205 per acre. 


Total losses from the increased treatment costs for weed control 
aE I eeey S258 Cee 


in poet) are estimated to be S274 554 to $2975399 the first year 


AeSen, 
Perit: teke Additional losses may occur as the weed population in- 


creases in subsequent years. 


Summary 


An estimated 1,750 acres of horseradish are treated with 7,500 
Cad, Pa Wil tresyed 
pounds, o—+ek for weed control annually. Use of the alternative weed 
; K2Q74S5S BAGG Cee 
control program will sees treatment costs by S2#4;544 to $297,965 
16 TCESOn, 


the first year without +e. 


Preliminary Benefit Analysis of Nitrofen Use on Kale, Collards and 


Mustard Greens for Processing 
Current Use Analysis 


EPA Registrations of Nitrofen and Alternatives 


Nitrofen formulated as either a 25 EC or 50 WP is registered as a 
weed control for various annual grasses and broadleaf weeds on kale, 
collards and mustard greens (leafy vegetables). Hawaii is the only 
state with a registration for this use (Intrastate Reg. Nos. 37843-8529 
and 37843-8530, EPA 1980). The primary target weeds include malva, 
burning nettle, purslane, ground cherry, oxalis, hairy nightshade, 
pigweed, black nightshade, nettleleaf goosefoot, annual morning glory 
and silversheath knotweed (USDA/EPA/States, 1980). A single pre-or 
post emergence spray application of 3-6 pounds a.i. mixed with 50 to 
100 gallons of water is the labeled rate per acre (EPA, 1980). For 
leafy vegetables to be processed, nitrofen is typically applied as a 
pre-emergence treatment at a rate of 4 pounds a.i. per acre 
(USDA/EPA/States, 1980). The nitrofen treatment is supplemented with a 
Priftioralio or DCPA application and requires an 8-10 hour hand weeding. 
The high density Pruvation planting configuration of collards and 
mustard greens does not lend itself to close cultivation, the kale crop 


requires cultivation 2-3 times (USDA/EPA/States, 1980). 
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Trifluralin, DCPA and CDEC are registered weed controls on leafy 
vegetables but are considered less reliable than nitrofen by the 
growers (USDA/EPA/States, 1980). The spectrum of weeds controlled by 


the alternatives is not as broad as that controlled by nitrofen. 


Use of Nitrofen and Alternatives 


The total number of acres treated with nitrofen in Hawaii is not 
currently available; hence, the assessments will be limited to a 


typical per acre basis. 


Nitrofen is always used in combination with other herbicides when 
applied to leafy vegetables. A preplant incorporated treatment of 
trifluralin (0.5 lbs. a.i./acre) plus a preemergence spray of nitrofen 
(4.0 lbs. a.i./acre) is probably the preferred treatment. Some acreage 
may receive a preemergence spray application of DCPA (8.0-10.0 lbs. 
a.i./acre) plus a preemergence spray of nitrofen (4.0 lbs. a.i./acre). 
The combination of preplant incorporating CDEC (4.0 lbs. a.i./acre) 
plus nitrofen (4.0 lbs. a.i./acre) is rarely used due to the erratic 


performance of CDEC (USDA/EPA/States, 1980). 
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Without nitrofen leafy vegetable producers would continue to use 
trifluralin or DCPA. Each alternative will require 1 additional hand 
weeding (8-10 hours) and a pre-irrigation for all crops and 2 
additional cultivations for kale. Annual yields would be expected to 
decline 15 percent for each crop. On a per acre basis the following 
yield losses are expected: decline of 900 pounds for kale, 1,200 


pounds for collards and 1,800 pounds of mustard greens (Table 1). 


Economic Impact Analysis 


Production Cost Changes 


The weed control costs for the kale crop differ from the costs 
for the collard and mstard green crops since kale has an additional 
cost for cultivation. The per acre cost of the nitrofen + trifluralin 
program ranges from $127.74 to $168.74 for kale and $107.74 to $132.74 
for collards and mustard greens (Table 2). The cost of the alternative 
(trifluralin only) ranges from $173.02 to $243.02 per acre for kale, an 
increase of $45.28 to $74.28. For collards and mustard greens the per 
acre cost of the alternative ranges from $133.02 to $183.02, an 


increase of $25.28 to $50.28. 
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The per acre cost of the nitrofen + DCPA program ranges from 


$155.88 to $207.42 for kale, without nitrofen the cost ranges from 


$201.16 to $281.70 per acre (Table 2). Once again the net increase 


ranges from $45.28 to $74.28 per acre, the difference being the cost of 


mitrofen and the additional cultural practices required without 


mitrofen (e.g. cultivation, hand weeding, pre-irrigation). The cost of 


the nitrofen + DCPA program for collards and mustard greens ranges from 


$135.88 to $171.42 per acre, without nitrofen the cost ranges from 


3161.16 to $221.70; per acre net increase of $25.28 to $50.28. 


; Revenue Changes 


Reduced output per acre by crop was estimated to be 900 pounds of 
kale, 1,200 pounds of collards and 1,800 pounds of mustard greens 
(Table 3). This is approximately 15 percent of average U.S. kale, 
collards and mustard green per acre production for processing. Without 
sufficient economic data (e.g. price elasticities of supply and demand) 
the magnitude of market price increases is unknown. Price increases or 
reduction in quantity would be accentuated in the short run. Short run 
price increases may lead to expanded production in the long run by 
mon-impacted growers, new growers entering the market and increased 
imports into domestic market. Eventually the increased output may 
lower the price but not likely as low as the prevailing price with 


nitrofen. 


Assuming the current market price does not change, the revenue 
loss per impacted acre would be about $45 for kale, $60 for collards 


and $90 for mstard greens (Table 3). 


Additional revenue loss results from a dockage charge of $.025 per 
pound for weed pieces mixed in with the harvested crop. There was no 
data available to estimate the amount of crop that would be affected by 


this charge. 
Net Farm Income Changes 


Based on the assumption that hand labor costs and market prices 
for leafy vegetables (includes no dockage charge) will not change, the 
reduction in net farm income per impacted acre is estimated to range 
from $90.28 to $119.28 for kale, from $85.28 to $110.28 for collards 


and from $115.28 to $140.28 for mstard greens. 
Potential Acreage Shifts 


If net farm incomes are seriously impacted as a result of a 
regulatory action on nitrofen, growers will likely shift acreage to 
other crops in the long run. About 10-20 percent of impacted acreage 
may shift from leafy vegetables for processing to leafy vegetables for 
fresh market. The remainder of the impacted acreage would shift to 
producing other crops. The lost production may be replaced by imports 


or by increased production in non-impacted geographical areas. 


Table 3. Average (1977-79) U.S. Acreage, Yield, Production and Value of Production 
for Kale, Collards and Mustard Greens? 


a 
Yield 


: Value 
Yield Average Percent Reduction/ Lost/acre 
| Per Acre Price/Pound d/ Yield Acre ($s) of 
rOD (lbs. ) (S$) Reduction Glaser) 
Kale 6,000 0.05 15 900 45.00 
Collards 8 ,000 O705 15 1,200 60.00 
Mustard 
Greens 12,000 0.05 if) 1,800 40.00 


Total 
nce peed ela SA I a a oe a i a al 


u/ Leafy vegetables for processing only. 





/ This is 1977-79 average price of kale, collards and mustard greens, the fresh 
market price would be higher (Beste, E., University of Maryland). 


:/ Assumes no change in price for the crop. 


jource: USDA/EPA/States, 1980; Beste, E., University of Maryland. 














Consumer Impacts 


The higher production costs may be passed on to the consumer. It 
is not known what the consumer's reaction to price increases would be 
without sufficient demand and supply information. The farm price would 
not likely be a large percentage of the retail price (most of the value 
at this level being related to processing, transportation and other 
services), thus any consumer impacts would be small relative to farm 
impacts. Any consumer impacts will likely be limited to Hawaii. The 
magnitude of this impact cannot be determined due to the unavailability 


of usage data. 


Macroeconomic Impacts 


The macroeconomic impacts of cancelling nitrofen use on leafy 
vegetable for processing are expected to be negligible. If growers 
shift to other crops and lost production is replaced with imports, the 


macroeconomic impacts would still be negligible but more noticeable. 


Social and Community Impacts 


Data limitations make it difficult to assess the social and 
comminity impacts of cancelling nitrofen use on leafy vegetables for 
processing, Unavailability of crops may lead to the closing of 


processing plants in certain areas, unemployment, etc. 


Limitations of Analvsis 


The number of acres treated in Hawaii is not known at the 


present time. 


It has been assumed that any additional labor required for the 
alternative programs is readily available at prevailing market 


prices. 


Farm income changes assume no change in the market price for 
any of the leafy vegetable crops. The 2.5¢ per pound dockage 
charge for weed pieces mixed in with the harvested crop was 
not included in the farm income impact analysis because it is 
not known what proportion of the harvested crop will be 


affected. 


It is uncertain if the nonavailability of nitrofen will force 
leafy vegetable growers into the production of other crops in 


the longer term. 


Limitations or nonavailability of marketing related information 


guch as price elasticities of demand and supply. 


There are no available data for leafy vegetable crops for 


fresh market. 
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SUMMARY OF PRELIMINARY BENEFIT ANALYSIS OF NITROFEN USE ON ONIONS 


A. USE: Nitrofen use on onions 

B. MAJOR PESTS CONTROLLED: annual bluegrass lambsquarters nectle shepherdspurse 
crabgrass mnalva pigweed spergularia 
goosefooe nightshade purslane 


C. ALTERNATIVES: 


D. 


E. 


FP. 


Ge. 


a. 


PRINCIPAL ANALYSTS AND 


Ma jor Tegistered chemicals: 


Non=chemical controls: 


Comparative etficacy/performance: 


Comparative costs: 


EXTENT OF USE: 


ECONOMIC IMPACTS: 


User: 


Marker /Consumer: 


Macroeconomic: 


SOCIAL COMMUNIT IMPACTS: 


LIMITATIOJNS OF ANALYSIS: 


-~, 
=e 


DCPA, bensulide, dinoseb, sulfuric acid, chloroxuron, CDAA, and chloroprophan. 
Mechanical cultivacion and hand hoeing. 


On muck soils, multiple applications of CDAA and chloropropham in the emulsifiable 
concentrate formulation would reduce yields by am estimated 10 to 15 percent. Where 
the granular formation is used, no yield losses would be expected. On mineral soils, 
thea uge of alternative herbicides would reduce yields by an estimated 15 to 20 


percent. 
Average Increase in Muck Soils Mineral Soils 
Weed Control Costs per Acre: 79.46 33.50 = 34.60 


On the muck soils of Michigan, New York, and Ohio, there would be an ‘ncrease in 
production costs ranging from $68.60 to $82.64 per acre. On the mineral soils the 
change in production costs would range from a $9.86 per acre decrease (in Colorado) 
to a $537.09 per acre increase (in New York). 


Amount of aitrofen applied to onions is estimated to be about 228,654 pounds ai. per 
year. Nitrofen created acreage is estimated at 58,726 acres, about 48% of coral U.S. 
onion acreage. Estimates of annual usage dy state are as follows: 


Acres = of State Acres 2 of State 
State Treated Onion Acreage | State Treated Onion Acreage 
Arizona 850 50 New York 14, 467 100 
California 4,113 Bb Ohio 480 80 
Colorado 3,983 50 Oregon 4,733 50 
Idaho 2,550 50 Texas LS aed, 50 
Michigan 7,400 100 Utah 1,000 50 
New Mexico 1,883 $0 Washington 2,050 50 


The substitution of alternative weed control programs would increase production 
costs on the affected acreage by abouc $2.9 million per year. Assuming that 
market prices remain unchanged, the expected yield reductions on the affecced 
acreage would reduce grower revenues by about $18.6 to $19.1 million per year. 
The total income loss to affected growers would be about $21.5 to $22.1 million 
per year. 


In the long run, the raduction in revenue asy cause some ‘impacted growers to 
reallocate their land to other crops less affected by aitrofen suspension. 


The use of alternative herbicides in place of aitrofen would reduce the short run 
supply of onions by about 2.5 to 2.6 million cwe., a reduction of about 7 percent 
{mn currence output. This reduction in supply aay cause retail prices to rise 
somewhat but data limitations prevent an estimate of the magnitude of these 
potential price increases. In the long run, higher prices at che grower level would 
stimulate new and expanded production which would increase che supply of onions and 
reduce the initial impact on retail prices. 


No significant sacroeconomic impact is expected. 


Alternative weed control programs asy require additional field labor. The increased 
demand for field labor may bid up wages and in some cases cavse shortages of field 
labor. 


The reallocation of land to other crops may lead to an increased demand ‘or new 
farrm equipment and other factors of production. 

Short run reductions in onion output may cause some local processors to operate at a 
less than optim lewel of output. In some cases, processors aay need to search out 
more distant supply outlets or reinvest in new machinery capable of processing 


alternative crops. 


There were significant data gaps with regards co the nature and extent of the weed 
control programs used on mineral soils. Estimates of comparative efficacy of 
nitrofen and alternative herbicides were not available for many of the impacted 
states. Due to the lack of data on price elasticities of demand and supply, prices 
at the farm level were assumed to remain constant. 


Robert Esworthy and allen Scneid 
Economic Analysis Branch 

Benefits and Yield Studies Division 
Office of Pesticide Programs 

U.S. Envirommental Protection Agency 


February, 1981 


MQPLININARY BEVEFIT ANALYSIS OF (NIGROPEA Se Oi ONIONS 


Current Use Analysis 


EPA Registration of Nitrofen and Alternatives 


Nitrofen is a selective herbicide registered for use on onions to 
control the following weeds: anuual bluegrass, crabgrass, goosefoot, 
lambsquarters, malva, nightshade, nettle, pigweed, purslane, 
shepherdspurse, and spergularia (EPA, 1980). Nitrofen is applied at 
postemergence, usually in sequence with other herbicides such as DCPA, 


chloroxuron, sulfuric acid, CDAA, and chloroprophan. 


Tor all states except New York, the label directions for nitrofen 
use (in the wettable powder or emulsifiable concentrate formulation) 
call for a single postemergence application at 4 to 6 pounds active 
ingredient per acre, mixed with 40 to 60 gallons of water. On the 
mucklands of New York, multiple applications of nitrofen are allowed at 
the rate of .5 to 1.0 pound active ingredient per acre per application, 


with a limit of 6 pounds active ingredient per acre per season. 


On mineral soils, the major alternative herbicides registered for 
use on onions are DCPA, bensulide (Texas and New Mexico), dinoseb 


(counties of Santa Clara, Monterev, and San Benito, California), 


rw 


sulfuric acid (Arizonawande@ali fornmiayy “and "eh POrexuron (available only. 
to growers who contract with Basic Vegetable Products, Inc.). On muck 


soils, the major alternative herbicides are CDAA and chloroprophan. 


Of approximately 123,503 acres of onions currently g,rown in the 


United States (1977-79 annual average), an estimated 58,726 acres (48 
percent) are treated with nitrofen (USDA/EPA/States, 1980). The total 
amount of nitrofen applied to onions each year is estimated to be about 


228,654 pounds active ingredient (USDA/EPA/States, 1980). 


About 66 percent of the treated acreage (38,879 acres) is located 
perMemoiineral sotls of Arizona, California, Colorado, Idaho, New 
Mexico, New York, Oregon, Texas, Utah, and Washington. The remaining 
34 percent of the treated acreage (19,847 acres) is located on the muck 


S0115 Ofenew York, Michigan and Ohio. 
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Production Cost Changes 


Muck Soils (New York, Michigan, and Ohio) 


Approximately 20,000 acres of onions (1977-79 annual average) are 
grown on the muck soils of New York, Michigan, and Ohio. Of this total 
acreage, an estimated 19,847 acres (99 percent) are treated with 


nitrofen (USDA/EPA/States, 1980). 


The typical weed control program includes the use of the 
herbicides, CDAA and chloropropham, at early crop emergence. Nitrofen 
is applied at the early 3-leaf stage of onion growth and then repeated 
as needed with up to four applications per season. The cost per acre 
of these herbicide programs is estimated to be about $108.52 to $112.56 
in New York and about’ $107.88 to $108.52 in Michiean and Ohiow(Taaie 
Ll). In addition to herbicide treatments, the weed control prograns 
usually include about four mechanical cultivations and 1-2 stand up 


hoeing operations per season. 


If nitrofen were unavailable for.use on onions, growers would be 


expected to increase the number of CDAA and chloropropham applications 
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6.43 to $195.20 per acre, devending on whether 


the emulsifiable concentrate or granular formulations were used (Table 2). 
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Based on 1976 budget costs for growing onions in New York (Snyder, 
1977), an increase of $68.60 to $82.64 per acre in herbicide costs 
would represent an eight to nine percent increase in total growing 
costs for growers in New York (Budget estimates were unavailable for 
onions grown in Michigan and Ohio). For the average onion grower in 
New York, Michigan, or Ohio with about 50 acres (USDA/EPA/ States, 
1980), the change from nitrofen to alternative herbicide programs would 


increase production costs by about $3,430 to $4,132 per season. 


The use of alternative herbicides on the 19,847 acres of muck soil 
onions would increase annual production costs by about $1.6 million per 


season (Table 3). 


Mineral Soils (Arizona, California, Colorado, Idaho, New Mexico, New 


York, Oregon, Texas, Utan and Washington) 


Approximately 100,000 acres of onions (1977-79 annual average) are 
grown on mineral soils in Arizona, California, Colorado, Idaho, New 
Mexico, New York, Oregon, Texas, Utah and Washington (USDA/EPA/States, 
1980). Of this total acreage, an estimated 38,879 acres 7639 percent of 


re treated with nitrofen (Table 4)% Less. than 
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13 percent of the California acreage, 100 percent of the New York 


acreage and 50 percent of the acreage in the remaining states receive 


nitrofen treatments. 
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Treated Acreage 


State Acres Acres 4% of States 
Planted acreage 
Arizona hala) 850 50 
California 32,900 ae its bP REE 
Colorado 7,967 a 96a 50 
Idaho 25100 eee &) 50 
New Mexico Sa oWs 1,883 50 
New York 2,500 eo 00 100 
Oregon 40s 4,733 50 
Texas 30 433 195217 50 
Utah 2,000 1,000 50 
Washington 4,100 2,050 50 
Total 99,934 38 5879 ahs) 


Source: USDA/EPA/States, 1980. 


The typical weed control strategy identified by the 


JSUAL LFA? SeACeSe NS SCS ci Cuteeom me Ord the states listed includes 
using aitrofen in sequence with a preemerzence and a layby application 


of DCPA (10 pounds a.i. per acre per application). _ Nitrofen_is-appiied 
when the crop is at the 2-3 leaf stage. In addition to herbicide 
treatments, weed control programs usually include mechanical 
cultivations and at least one stand up hand hoeing per season. Other 
herbicides are used in sequence with nitrofen and DCPA but their 


availability is often restricted. 


Texas and New Mexico 


The 17,100 treated mineral soil onion acres in Texas and New 
Mexico (Table 4) receive a preplant soil incorporated application of 
bensulide in addition to the two DCPA and one nitrofen applications. 
(Bensulide is registered for use on onions in Texas and New Mexico 
only, EPA 1980). The cost of this herbicide program is estimated to be 
about $177.19 per acre. If nitrofen were no longer available for use 
on onions in Texas and New Mexico, growers would not be expected to 
increase the number of DCPA and bensulide applications but an 
additional 10 hours of hand hoeing ($3.15/hour) would be required 
(USDA/EPA/States, 1980). The cost of the alternative program is 


estimated to be $168.93 per acre, a cost reduction of $8.26 per acre. 


The total cost of the alternative program is $2,888,703 (assuming all 


th 
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17,100 acres are impacted), a reduction in production costs sae si-1e 
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Along with aitrofen and DCPA, the herbicides registered for useson 
mineral soil onions in California include chloroxuron, dinoseb and 
sulfuric acid (Table 6). A wide spectrum of weeds occur in onion 
fields and none of the registered herbicides control all the weed 
species. Depending on the availability of the herbicide and the weed 
problems, growers may use all or none of the herbicides listed in 
sequence with nitrofen and DCPA. Dinoseb, chloroxuron and, to some 
extent, sulfuric acid, are not available to all growers in the state. 
Dinoseb is registered for onions by Dow Chemical Company only in Santa 
Clara, Monterey and San Benito Counties (EPA, 1980). [It can only be 
used early in the season and under certain temperature conditions (not 
used if temperature is 85°F or higher). Chloroxuron is available only 
to growers who contract with Basic Vegetable Products Incorporated, 
which has its own label for use on onions (Rowe, 1980). Approximately 
26 percent of all California onion growers contract with Basic. 
Sulfuric acid is hazardous, requires special application equipment and 


is not available inSalil. aréas of the state) (Rowe 1980). 


The following herbicide program for mineral soil onions is - 
suggested by the University of California (Rowe, 1980) and is 
identified by the USDA/EPA/States Assessment Team as a typical weed 


control stratesy f6r California: 


Post plant, preemergence: DCPA 
Postemergence: nitrofen, sulfuric acid, chloroxuron 


Layby: DCPA 
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ALL of the herbicides not necessarily applied. It depends on the 
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weed »conulation, weed species, timing of weed germination and the 
availability of the herbicides. There are a number (unknown) of 
mechanical cultivations during the season and most onion fields have a 


hand hoeing crew walk through the field at least once per season (Rowe, 


1980). 


A list of weed control programs for onions without nitrofen 
identified by the USDA/EPA/States Assessment Team is presented in Table 7. 
Alternative programs suggest various combinations of the registered 
herbicides DCPA, chloroxuron, dinoseb and sulfuric acid. Any one of 
these combinations could also be used in a nitrofen weed control 
program. Due to the unavailability of detailed biological data, this 
analysis assumes a grower would use the same combination of herbicides 
without nitrofen as he currently uses with nitrofen. Therefore, the 
only difference in the alternative program would be the omission of 
nitrofen and the additional hand hoeing (10 hours) and cultivation. 

The change in the production cost is determined by the cost of nitrofen 
no longer incurred and the cost of the additional hand hoeing and 
cultivation (Table 8). The material and application cost of the 
nitrofen which the grower would no longer incur is about $39.76 per 
acre or $163,533 for all acres impacted (4,113 acres). The per acre 
cost for the additional cultivation ($15.00/acre) and the hand hoeing 
($/72.80/acre) ts estimated to bes$s/.80, the total seost ices 36m ee 
The change in production costs resulting from a change to an 
alternative weed controi program is a net increase of $197,588 if all 


4,113 acres are impacted. 
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Tadle Addifional Costs of Alternative Swecds Gontro gProcrad 
“Toueral Soil Onions In Gatiiounrta, 

Cost Per Total 

Acres Acre Cost 

Treated ($/acre) (S$) 

Alternative Program &/ 
Additional Cultivation 4 113 15.00 b/ 61,695 
Additional Hand Hoeing 45413 42).80C/ 299,426 
Total 37.80 361502 
Less Nitrofen Cost No US SENS Oo «Om 163; 53 

Longer Incurred 

Net Cost Increase 48.04 197,588 


An alternative program includes various combinations of other herbicides 
registered for use on onions e.g. chloroxuron, DCPA, dinoseb, and sulfuric acid. 
These herbicides are currently used in sequence with nitrofen. With detailed 
biological data lacking, it is assumed that the only difference between a nitrofen 
weed program and an alternative program without nitrofen is 1 additional hand 
hoeing and 1 additional cultivation. 


b/ Mechanical cultivation costs for onions in California were not available. The 
$15.00 cost is the per acre cost of each mechanical cultivation of carrots and 
parsley (®eeliminary—Benefit Anatysts-of Peestey—and Carrots-£PaA,-1980, Bratt; 

seas lay BER ae OMe Ga a ean di 

c/ An additional 10 hours of hoeing per acre is required without nitrofen at 
§7.28/hour. 

d/ Application rate of nitrofen is 4 pounds a.i. per acre at $7.94/pound-a.i. Jen 


$31.76/acre. The cost also includes a per acre application cost of 
50. 00fapplication. 


Source: USDA/EPA/States Assessment Team, 1980. 
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al arizona, the typical weed control program of nitrofean in 
sequence with DCPA sometimes includes an application of sulfuric acid. 
Sulfuric acid is registered for use on onions in Arizona and 
California but the amount of sulfuric acid used in Arizona is not 
known. Growers not currently using sulfuric acid in sequence with 
nitrofen and DCPA may include an application of sulfuric acid if 
nitrofen is not available. This alternative program may or may not 
require an additional hand hoeing. if growers currently use sulfuric 
acid in sequence with nitrofen and DCPA or if they cannot feasibly 
apply it, the only alternative would be additional hand hoeing. Due to 
the lack of data on weed control programs in Arizona, the analysis 
assumes that, in addition to current DCPA applications, onion growers 
would include one of the following programs: (1) sulfuric acid and 10 
additional hours of hand hoeing; (2) sulfuric acitie oT (3 )> 1) 
additional hours of hand hoeing. Production cost changes would range 
from a decrease of $7.26 to an increase of $42.74 per acre or a 
decrease of $6,171 to an increase of Se0m>29=efor the total 3850 impacted 


acres (Table 9). 


New York 
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In “ew York, DCPA is used on all nineral soil onion acreage 
preemergence and again at a later stage of growth at least once 
(USDA/EPA/ States; 1980)%.°Nitrofea is applied to all mineral -soil onion 


acreage 2°fo 3timesiat 0.5 to 1.0 pound a.i. per acre. The only 
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alternative without nitrofen is 4 cultivations and 4 (30 hours/acre) 


hand hoeings in addition to the current program (USDA/EPA/States, 
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litrofen would iacrease production cost by an estinated $537.09 per 
acre (Table 10). If this alternative program were used on all the 
2,500 acres impacted in New York, total production costs would increase 


by $1,342,725 per year. 


Colorado, Idaho, Oregon, Utah and Washington 
Se eee eee CUE WAS RINE CON 


In Colorado, Idaho, Oregon, Utah and Washington, nitrofen is 
usually applied in sequence with DCPA for weed control on mineral soil 
onions (USDA/EPA/States, 1980). Based on the limited data available, 
there appear to be no registered chemical alternatives for nitrofen. 
The alternative program assumed for this analysis would be identical to 
the nitrofen program, except there would be no nitrofen applied and 10 
additional hours of hand hoeing would be required (USDA/EPA/States, 
1980). Table 11 presents changes in production cost resulting from the 
unavailability of nitrofen. The use of the alternative weed control 
program on all the impacted acreage in the 5 states (14,316 acres) 


would decrease production costs by $90,263. 


Total Mineral Soil Acreage 


Summing the production cost changes derived for Arizona, 
California, Colorado, Idaho, New Mexico, New York, Oregon, 


Sults) in a total cost increase of $1,3023633 to 


ake 


(vb 


and Washington r 


» 


S)6345,133 for all mineral soil onion acreage treated with nitrofen 


Table 12). 
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Prograne tors iineralesotl 


Acres 
Treated 
Alternative Program &/ 
Additional Cultivation Za00 
Additional Hand doeing 2,500 
Total 
Less Nitrofen Cost No 2900 


Longer Incurred 


Net Cost Increase 


Cost Per 
Acre 
($/acre) 


25.00 b/ 
540.00 c/ 
565.00 


27.9 ds 


537.09 


Additional Costs of Alternative weed Controi 


Onions TneBew! Zork. 


Toca 
Cost 


(S$) 


62,500 
13 3507008 


1,412,500 


69,775 


{og42 ¥725 


a/ The nitrofen weed control program includes nitrofen used in sequence 
with multiple applications of DCPA, hand hoeings and cultivation. 


Without nitrofen, the alternative program does not require any additional 


applications of DCPA but does require 4 additional hand hoeings and 4 
additional cultivations (USDA/EPA/States, 1980). 


acre without nitrofen. 


a cost of $4.50/hour (USDA/EPA/States, 1980). 


In New York, 1-3 applications of nitrofen at a rate 
pound a.i. per acre is used on mineral soil onions. 


table assumes an average of 2 applications per acre at 


$8.00/application and an average rate of .75 pounds 
appbication at: a, cost of: $/.94/pound a.i |(Sh1.91/acretror 2 


applications). 


Source: USDA/EPA/States Assessment Team, 1980. 
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The estimated 4 additional cultivations costs $6.25/cultivation per 
Without nitrofen an estimated 4, 30 hour cultivations are required at 
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le 12. Production Cost Change for Total ‘fineral Soil Onion acreage Treated. 


Change in 


1977-79 Production Cost i/ 
Average Without Nitrofen 
State Acreage Treated (Ss) 


a 


Arizona 850 —6 ,./ 1 sto- 486,329 
California 4,113 +197 ,588 
Colorado ee Bele: —<3O e232 
Idaho Zo Oe =26,215 
New Mexico 585 15,554 
New York ZeoU0 +1,342,725 
Oregon E735 -30,575 
Texas iigage Any -125,692 
Utah 1,000 +640 
Washington Daou -4,838 


Total Cost Increase +1,302,633' to +1345 5133 


a 


1/ See Tables 2, 5, 6, 7 and’8. A°uinus'(-—) sign andicates a) decreasesin 
cost, a’ plus sign (+)"indicates™ anvincrease, 





Impact on Output and Revenue 


PocmesOLls 
——$—— 


In addition to increased production costs, some onion growers 
using alternative herbicides would also incur yield losses on their 
treated acreage. Multiple applications of the alternative herbicides 
(CDAA and chloropropham) in the emulsifiable concentrate formulation 
would be expected to reduce yields on muck soils by an estimated 10 to 
15 percent due to problems of phytotoxicity (USDA/EPA/States, 1980). 

In Michigan and Ohio where the emulsifiable concentrate would be used, 
these yield losses would be expected on about 75 percent of the treated 
acreage (5,910 acres). In New York where growers would use the 
granular formulation, no yield losses would be expected on the treated 


acreageL/, 


Yield losses on the affected acreage in Michigan and Ohio would 
reduce the annual output of onions by about 195 to 292 thousand cwt. 
(Table 13). At current prices (1977-79 annual average), this output 
reduction would represent an annual revenue loss of about $1.1 to 1.6 


million for the affected growers (Table 13)2/, 


1/ The choice of herbicide formulation appears to be based on the 
equipment available to growers and the specific weed problems 


encountered. 


2/ This estimate of revenue loss may be biased upwards because it 
is based on the assumption that current prices would remain 
constant. In actuality, the reduced suppply of onions may cause 


prices to rise and thereby offset some or all of the revenue loss 
due to yield reductions on the affected acreage. 
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iimeral Soils 
The use of alternative weed control programs on mineral soil 
onions would also be expected to cause yield losses. Without nitrofen, 
20 percent yield losses are expected in Texas and New Mexico and a 15 
percent loss is expected in New York (USDA/EPA/States, 1980). Due to 


the lack of data for the remaining states, a 20 percent reduction in 


yield is assumed. 


Table 14 presents reduction in yields and revenue losses by state 
and by crop (spring, summer non-storage and summer storage). Yield 
losses on the effected acreage in all ll states would reduce annual 
Output by about 2,293 thousand hundred weight (Table 14)... At current 
prices (1977-79 annual average), this reduction in Output would 
represent a total annual revenue loss of about $17.8 million dollars 
(Table 14). 


Impact on Net Farm Income 


Assuming that labor costs and market prices for onions will not 
change, the reduction in net farm income is estimated to range from 
$18.8 to $18.9 million for mineral soil onions and $2.7 to $3.2 million 


for muck soil onions. The total reduction in net farm income for all 


impacted onion acreage ranges from $21.5 to $22.1 million (Table 15). 
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If net farm incomes are seriously impacted as a result of the 
regulatory action on nitrofen, onion growers may shift acreage to other 
crops in the long run. Growers would likely shift their acreage to 
crops currently rotated with onions. These crops would vary by state 
and by type of soil. In Texas and New Mexico, for example, onion 
growers would reallocate their impacted acreage to rotation crops such 
as cabbage, cotton, cantaloupe, carrots, and peppers (USDA/EPA/States, 


1980). 


Market and Consumer Impacts 


The use of alternative weed control prozrams in place of nitrofen 
programs would reduce the short run supply of onions by an estimated 
2.5 to 2.6 million cwt., a reduction of about 7 percent injithe 1977-/2 
average annual output (USDA, 1980). This short run reduction in supply 
would be expected to push up prices at the grower and retail market 
levels. However, the lack of data on price elasticities of demand and 
supply prevents an estimation of the magnitude of the potential price 


increases at the grower and retail levels. 


In the long run, higher prices at the grower level would be 
expected to stimulate new and expanded production which would increase 
the supply of onions and reduce the initial “impact on retail prices and 


supply. 





Macroeconomic Impacts 


aac- Cecouonie elapacts -of cancelling nitrofen use on onions are 


expected to be negligible. 


Social/Community Impact 


Although data limitations prevent an in-depth evaluation of the 
social and community impacts of nitrofen suspension, several potential 


impacts may be noted: 


1. Additional hoeing operations and mechanical cultivations 
required by alternative weed control programs would increase 
the seasonal demand for field labor and possibly bid up 
current wages. In some areas there could be seasonal 


shortages of field labor. 


2. The use of alternative weed control programs or the 
reailocation of land to other crops could lead to an increased 
demand for new farm equipment and other factors of 


production. 


3. The short run reduction of onion production could cause some 
local processors to operate at a less than optimum level of 
Output. In some cases, processors might need to search ouc 
new, and more distant supplies of onions or reinvest in new 


capital capable of processing alternative crops. 


Limitation of Analysis 
A number of sinplifying assumptions were aade throughout the 
analysis due to imcomplete biological data. Specific data 
problems were encountered with the specification of nitrofen 
and alternative weed control programs relevant to mineral soil 


onion production. 


Detailed yield loss data for mineral soil onions in Arizona, 
California, Colorado, Idaho, Oregon, Utah and Washington were 
not available. A 20 percent yield loss was assumed for these 
states, which is analogous to the 20 percent yield loss 


identified for Texas and New Mexico (USDA/EPA/States, 1980). 


The cost of hand hoeing labor for onions in California, 
Michigan, New York, Ohio, Texas and New Mexico were identified 
by the USDA/EPA/States Assessment Team. For the remaining 
states, the hand hoeing costs were based on field worker wages 
reported in the USDA Farm Labor Reports of May and November, 
1980. The labor costs for all states were assumed to remain 


constant in the short run. 


It was assumed that adequate supplies of labor for additional 


hoeing operations and mechanical cultivations were available. 


The mechanieal ewleiivaik HOnmcOsien ro lism oisa | aS. Omelemn@ nines mnian 


California was not available. An assumed $15.00 per acre 


ay en : ro 


cUtlavation cost was based on the mechanical EWLELVaAtion costs 


for the carrot and parsley nitrofen use sites. 


The impacts upon other production practices (e.g. modification 
of harvesting equipment), as affected by alternative weed 


control programs, were not specified. 


Price elasticities of demand and supply were unavailable; the 


farm level prices of onions were assumed constant. 


Biological and economic data were insufficient for long run 
estimates of potential onion acreage shifts if nitrofen were 


suspended. 
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PRELIMINARY BENEFIT ANALYSIS OF NITROFEN USE ON PARSLEY 
“SE: ; Parsley 


wasOR PESTS CONTROLLED: Annual Sluegrass, crabgrass, zoosefooc, lambsquarter, aalva, aightshade, nettle, pigweed, 


purslane, shepnerdspurse, spergularia. 


ALPERNATIVES: 


vaior registered chemicals: Pecroleum distillate and linuron (Florida only) 
von-chemical controls: Mechanical cultivacion and hand hoeing. 


Comparative verrormance: Fresn oarsley y+ l of 2 = : 
F } ley yield losses of 20 nercent are expected in Florida with the linuron control 


orogram. for parsley grown in other areas, 25 j 
25 percent yield losses are expected with ch 
petroleum distillace control programs. ; : : 


Comparative costs: Nitrofen Program Alternacive Program Cost 

= State/Region Costs/Acre Costs/Acre Difference 

; California, Midwesc $65.72-$135.72 $339 .00-$434.00 $273.28-S298.28 
neras 283.22 §97.50— 722.50 414.28= 439.28 
New Jersey 283.22 751.50= 776.50 468.28 493.28 
Florida 323.62 731.50 407.88 


_ states and regions, except Florida, will use petroleum distillate; Florida will use 
linuron in the alternative program. Alternative control costs for Texas, New Jersey and 
Florida include allowances for additional hand harvesting labor for fresh market 
parsley. 


h, cement OF USE: All of the 2,650 U.S. commercial acres of parsley are estimated to be treaced with 
10,600 1b. A.I. nitrofen. 








| Total Acres Total Pounds 
State/Region Treated Percent AI. Percent 
California 800 30.2 3,200 30.2 
| Midwest 200 7.6 800 7.6 
Texas, New Jersey 520 19.6 2,080 19.6 
Florida Ly130 42.6 4,520 42.6 
Total 2,650 100.0 10,600 100.0 
{. ECONOMIC IMPACTS: ff 
User: Increased production costs per acre will range from $273 to $298 (18.1 to 19.8 percent) 
| for processing parsley and from $408 to $493 (12.4 to 15.0 percent) for fresh parsley. 
| The total cose increase will range from $949,610 to $1,015,690. Total cose increases by 
states/region are: California - $218,624 to $238,624; Midwest - $54,656 to $59,656; 





Texas, New Jersey - $215,426 to $256,506; and Florida - $460,904. 


Toral oucput losses are estimated as 2,500 tons of processing parsley and 14.24 
million bunches of fresh parsley. 


Short term annual farm income losses range from $1,398 to $1,423 per acre for 
processing parsley (California and Midwesc) and from $1,742 to $2,160 per acre for 
frean oarslev (Texas, New Jersey and Florida). The tocal annual short term income 
loss tanges from $4.45 to $4.51 million. Short term net income losses oy 
3tates/region are: California - $1,118,400 to $1,138,400; Midwest - $279,600 to 
$284,600; Texas, New Jersey — $1,082,120 to $1,123,200; and Florida - $1,968,460. 


In the longer tern, increased parsley production in nonimpacted areas could reduce 
market prices and impacted growers’ income. About 25 percent of the impacted acres 
could shift to kale, austard and endive. 


Consumer: The 20 to 25 percent reduction in U.S. parsley output would increase short term 
retail orices. Though aot quantified, prices at che retail level would be expected 
to increase ac a lower race than at the tarm level. 





Macroeconomic: Macroeconomic impacts are expected to be either negligible or nonexistent. 


f, SOCIAL/COMMUNITY IMPACTS: Increased employmenc for farm labor ig expected in the short term. Longer term 
shifts to alternative crops aay create excess capacity for parsley processors and 


increase capital requirements for new crop production equipment. 


G. LIMITATIONS OF THE ANALYSIS: Due to a lack of experimental data, yield losses and other >iological informacion 
were based mostly on professional judgement - Limited economic informacion was 
available on price elasticities, enterprise budgets, and comparative returns for 
alternative uses or farm resources. Short term farm output orices were assumed 
eonstanc and labor 3upplies were assumed readily available at existing wage rates. 


i. PRINCIPAL ANALYST AND DATE: H. W. Gaede 
Economic Analysis 3ranch 


Benefits and Field Studies Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
January 1981 





Preliminary Benefit Analysis of Nitrofen Use on Parsley 


Current Use Analysis 


EPA Registrations of Nitrofen and Alternatives 


Nitrofen formulated as a 25EC is registered as a weed control for 
annual bluegrass, crabgrass, goosefoot, lambsquarters, malva, 
nightshade, nettle, pigweed, purslane, shepherdspurse and spergularia 
in parsley. One pre- or postemergence spray application of 2 to 6 
pounds AI mixed in 40 to 60 gallons of water is the labeled rate per 


acre application (EPA, 1980). 


Other EPA registered herbicides for use on parsley include 


petroleum distillate and linuron (Florida only). 


Use of Nitrofen and Alternatives 


Nitrofen usage of 10,600 pounds AI was applied to all of the 2,650 
acres of parsley produced in the U.S. (Table 1). Nitrofen see eee 
of parsley grown for the processing market are typically supplemented 
with two mechanical cultivations; hand hoeing (0-20 hours per acre) may 
or may not be used. For fresh market parsley, nitrofen treatments are 


usually combined with 6 mechanical cultivations and 45 hours of hand 


hoeing per acre (USDA/EPA/States, 1980). 


lable 1. Wse of Nitrofen and Alternatives on Parsley 





—_— 

















Nitrofen Other Changes 
and Total Total Number Pounds AI Nunber of Number of Affect Lug Percent Cha 

Alternat lve Treated Pounds AL of Per Acre Mechanical Hand Hoetng, Product ton in Output 
Treatments Acres Applied Applications AppLications Qultivat fons tours Costs Per Acre 
California 2/ 

Nitrofen (preemergent) 800 3, 200 L 4 ra 0-20 == — 
Petroleun dist tLLate 800 96,000-144,000 pal. 3 40-60 gal. 6 50-70 c/ 25 
Midwest a/ 

Nitrofen (preemerpent) 200 800 1 4 2 0-20 = — 
Petroleum distLllate 200 24 000-36, 000 gal. 3 40-60 gal. 6 50-70 cl 25 
Texas, New Jersey b/ 

Nitrofen (preemergent) 520 2,080 1 4 6 45 — = 
Petroleum dist{tlate 520 62, 400-93, 600 pal. 3 40-60 gal. u 95 d/ 25 
Florida / 

Nitrofen (preemergent) — 1,130 4,520 Ll 4 6 A5 — — 

+ Linuron (postanergent) 1,130 3,390 1 3 
Linuron 

(pre and postemergent) — 1,130 5,650 2 342 1L 95 d/ 20 





a/ Parsley productton for the processing market. 
b/ ‘arsley production for the fresh market 


c/ Irefgation costs may increase slightly for parsley replanted in the sumer. A anall proportion of the processed parsley acrewe may be replanted 


after two cuttings because of heavy weed infestations (USDA/EPA/States, 1980). 


@/ tand lurvesting labor requirenents for fresh parsley are estimated to increase by 15 percent (USDA/EPA/States, 1980). 


Without nitrofen, parsley growers would be limited to the use of 
petroleum distillate and linuron (Florida only). For all states other 
than Florida, parsley producers would substitute three applications of 
petroleum distillate (40-60 gallons/acre application) and would 
increase both the number of mechanical cultivations (4 to 5 additional 
cultivations) and hand weeding (50 additional hours/acre). In Florida, 
the nitrofen program would be replaced with pre- and postemergent 
linuron treatments (3 + 2 1b. AI/per acre) plus five additional 
mechanical cultivations and 50 additional hours of hand weeding per 


acrea(Table (1). 


Yield losses associated with the alternative weed control programs 
are estimated as 20 percent in Florida and 25 percent in all other 


states (USDA/EPA/States, 1980). 


Economic Impact Analysis 


Production Cost Changes 


Based upon information presented in Table 1, the nitrofen weed 
control costs for processed parsley grown in California and the Midwest 
would range from $65.72 to $135.72 per acre (Table 2). For fresh 
parsley production, the nitrofen weed control programs would cost from 


$283.22 (Texas and New Jersey) to $323.62 (Florida) per acre. 


Table 2. Productton Costs Impacts Per Acre of a Nitrofen Suspension on U.S. Parsley 


eS ee 


Nitrofen Pesticide Mechanical Total 
aul Pest Leide Application Cultivation Hand Hoeing Other Treatment 

Alternat tve Material Cost cf Costs d/ Costs ef Costs ad f Costs Cost 
Treatment (dollars) (dollars) (doLlars) (dollars) (dollars) (dollars) 








California, Midwest a/ 








Nitrofen (preemergent) Pi ai2 8.00 30.00 O- 70.00 = 65.6271 35) 2 
Petroleum disttLlate 50-00-75 .00 24.00 90.00 175 .00-245.00 sf 339.00-434 .00 
difference 22.28-47.28 16.00 60.00 175.00 gf 273.28-298.28 


Texas, New Jersey b/ 











Nitrofen (preemergent) ee Ys 8.00 90.00 15/550 — ve Be. 
Petroleun distillate 50.00-75.00 24.00 165.00 332.50 126.00-180.00 b/ 97 .50-776 -50 
difference 2? 28-47 .28 16.00 75.00 175.00 126.00-180.00 414.28-493.28 


Florida b/ 








Nitrofen (preemergent) 60.12 16.00 90.00 157.50 ~ 323.62 
+ Linuron (postemergent) 

Linuron (pre- and postemergent) 54.00 16.00 165.00 332.50 164.00 b/ 731.50 

difference ~§.12 = 75.00 175.00 164.00 407 .88 


a/ Parsley productton for the processing market. 

b/ ’arsley production for the fresh market. 

C/ Rased upon tnformat ton presented In Table 1 and the following herbicide prices: nitrofen $6.93/lb AI; petroleum dist tl late-$1.25/gal Lon; 
Lfinuron-$10.80/1b AT. 

d/ Spray application costs $8.00/acre application. See Table 1 for mmber of applications. 

€/ Mechanical cultivation at slow speed costs $15.00/acre. See Table 1 for mmber of mechanical cultivat ions. 

f/ and hoetng labor is estimated to cost $3.50/hour. See Table 1 for the mmber of hours. 

p/ A non-quant fled small proportion of the parsley acreage for processing may have to be replanted (Walton, 1980; USDA/EPA/States, 1980). 

Wand lirvesting labor requirements for fresh parsley are estimated to increase 15 percent relative to the .4 hours/crate requirement with 

nitrofen. Since fresh parsley output per acre is 667 crates, hand harvesting wage rates for different states are as follows: Texas-$3.15/hour 

New Jersey-$4.50/hour; and Flor ida—-$4.10/hour. 





For processing parsley grown in California and the Midwest, the 
weed control costs for the alternative programs ranged $339 to $434 per 
acre (Table 2). It has been assumed that no additional costs will be 
associated with the few acres (quantified estimates were not available) 


that may need to be replanted because of heavy weed infestations. 


For fresh parsley grown in Texas, New Jersey and Florida, the 
costs of alternative programs will range from about $698 to $777 per 
acre. These production costs also include an additional 40 hours (a 15 
percent increase) of hand harvesting labor per acre to control the 


increased weediness of the fields. 


Increased production costs per acre for. the alternative programs 
will range from about $273 to $298 for processing parsley and from 


about $408 to $493 for fresh parsley (Table 2). 


Current projections from California indicate that 1981 production 
costs for processed parsley with the use of nitrofen would be 
approximately $1,507 per acre (Walton, 1980). By using the current 
California estimates as a basis for comparison in the entire U.S., the 
$273 to $298 (see Table 2) increase in per acre weed control costs 
without nitrofen would represent an 18.1 to 19.8 percent increase in 


total production costs. 


For fresh market parsley, 1980 estimates for California indicate 
that preharvest production costs with nitrofen are $1,285 per acre. 


Hand harvesting costs in California are $3 per crate and the average 


yleld per U.S. harvested acre is about 667 crates; hence, total per 
acre hand harvesting costs would be about $2,001 (USDA/EPA/States, 
1980). Therefore, the total production costs per acre for fresh market 


parsley with nitrofen would be approximately $3,286. 


By using the California production cost estimates as a basis for 
comparison in the entire U.S., the $408 to $493 (see Table 2) increase 
in per acre weed control costs would represent a 12.4 to 15.0 percent 
increase in the total production costs for fresh parsley. Such cost 
increases may lead fresh parsley growers to consider the use of 


mechanical harvesting as a longer term substitute for hand labor. 


The total production cost increase for all impacted acres would 
range from $949,610 to $1,015,690. The total production cost impact is 


regionally disaggregated as follows: 


California $218,624 to $238,624 
Midwest $ 54,656 to $ 59,656 
Texas, New Jersey ea15,426 t01/5256,506 


Florida $460,904 


Revenue Changes 


Substantital output losses are expected for all parsley acreage in 
the U.S. Yield losses of 20 and 25 percent are respectively estimated 
Pore. sOnacres, in. loridar and. 1,520.acres.injall ,othervstates. 

Output losses are estimated as 2,500 tons of processing parsley and 


14.24 million bunches of fresh market parsley (USDA/EPA/States, 1980). 


The large reduction in short term output would be expected to 
exert strong upward pressure on all farm level parsley prices that were 
not held constant by contractual agreements. The magnitude of any 
price increase and the ramifications upon from revenue is highly 


speculative for the following reasons: 


1. Economic measurements of changes in market prices and grower 
revenues often utilize price elasticity estimates of demand 
and supply. For both fresh and processing parsley, no price 


elasticity estimates were available. 


2. Intuitively, the price elasticity of demand for parsley would 
be expected to be highly inelastic because of a few good 
market substitutes and the relatively small proportion ofa 
household's budget that is committed to such purchases. 
However, large percentage changes in output could invalidate 


this premise. 


For purposes of analytical simplicity, the farm level price of 
parsley will be assumed constant. [ft should be noted that this 
assumption will either overstate the short term loss of growers' 
revenue or will only be representative of an extreme worst case 


situation. 


On a per acre basis, short term revenue losses for processing 
parsley were estimated as $1,125 (Table 3). For fresh market parsley, 
the farm revenue loss per acre would range from $1,334 in Florida to 


$1,667 in Texas and New Jersey. 


Table 3. Short Temi Revenue Changes Per Acre of a Nitrofen Suspension on U.S. Parsley 








Farm Revenue/Acre 








Farm Price/ Farm Output/Acre With Without DLE ference 
State/Reg tonal Unit of Output al With Without Nitrofen Nitrofen 

(dollars/unit) Nitrofen Nitrofen b/ (dollars) 
Callfornta/Midwest ¢/ $450/ton 10 tons 7.5 tons $4,500 $3,375 $1,125 
Texas, New Jersey d/ -167/bunch 40,000 bunches 30,000 bunches 6,667 5,000 1,667 
Florida 4/ .167/bunch 40,000 bunches 32,000 bunches 6,667 5,333 1,334 





a/ Fann price levels were assumed constant. It should be noted that this assumption will either overstate the short tenn loss 
of fann revenue or will only be representative of an extreme worst case situation. 

b/ Based upon yleld losses of 20 percent in Florida and 25 percent in all other areas (USDA/EPA/States, 1980). 

c/ Parsley productton for the processed mrket. 

d/ Parsley production for the fresh market. 





If parsley prices remained constant, the total short term loss in 
farm revenues would total $3,273,260 which is regionally disaggregated 
as follows: California - $900,000; Midwest - $225,000; Texas and New 


Jersey - $866,840; and Florida - $1,281,420. 


In the longer term, any increase in the short term market prices 
would stimulate nonimpacted areas to increase production, which would cause 
farm prices and revenues of impacted growers to fall. The extent of longer 
term revenue declines to impacted growers cannot be estimated with 


availiable data. 


Net Farm Income Changes 


Based upon information presented in Table 4, the short term net farm 
income decrease would range from $1,398 to $1,423 per acre for processed 
parsley grown in the Midwest and California. For fresh market parsley 
grown in Texas, New Jersey and Florida, the decline in income would range 


from $1,742 to $2,160 per acre. 


The short term decrease in farm income for the entire U.S. parsley 
industry would range from about $4.45 to $4.51 million. The total 


short term decrease in farm income is regionally disaggregated as 


follows: 
California Si, 118,400 to $l, 1385400 
Midwest SS, 279,500) toes 284 5600 


Texas}; New Jersey: (S1,08251270°> tousi. £237700 


Florida $1,968,460 


Table 4. Short Term Net Farm Income Losses Per Acre for a Nitrofen Suspension on U.S. Parsley 























Decrease in Farm Increase in Production Decrease in Net 
State/Repion Revenue/Acre a/ Costs/Acre b/ Farm/Income/Acre ¢/ 
(dollars) (dollars) (dollars) 
California, Midwest 4/ $1,125 $273 to $298 $1,398 to $1,423 
Texas, New Jersey e/ 1,667 414 to 493 2,081 to 2,160 
Florida &/ 1,334 408 1,742 





ag cae Tanic a. 


b/ see Table 2. 
C/o Farin price levels were assumed constant. It should be noted that this assumption will either overstate the 


short term loss of farm revenue or will only be representative of an extreme worst case situation. 
d/ Parsley production for the processed market. 
e/ Parsley production for the fresh market. 


The above decreases in short term income for parsley growers were 
based on the assumption of constant farm level prices. Since the 
magnitude of expected short term farm price increases could not be 
accurately measured with available data, the loss of growers' revenue 


and income are probably overstated. 


In the longer term, the market supply of parsley would be expected 
to expand because of either increased imports or additional acreage 
entering production as a response to increased short term farm prices. 
The increased market supply would have the effect of reducing longer 
term prices and incomes of impacted growers. A longer term exit of 
impacted growers from the industry can be hypothesized, but not 
accurately measured; it has been estimated that 25 percent of the 
impacted parsley acreage would shift into the production of other 
greens (e.g. kale, mustard, and endive) that require less weed control 


effort (USDA/EPA/States, 1980). 
Consumer Impacts 


Short term retail price impacts cannot be accurately measured with 
existing data, but price increases would be expected as a response to 
the 20-25 percent reduction in farm output. Short term retail prices 
probably increase at a lower rate than those at the farm level, since 
farm level prices only Bacon ed for 33 percent of the fresh vegetable 


and 20 percent of the processed fruit and vegetable retail prices in 


1976 (USDA; 19 G7) 


In the longer term, retail prices for parsley would be expected to 
fall as expanded supplies from either imports or new domestic 


production enter the market. 
Social/Community Impacts 


Data limitations preclude the accurate assessment of 
social/community impacts associated with a suspension of nitrofen use 
on parsley. However, the alternative weed control programs are 
expected to increase short term employment for farm workers and longer 
term shifts to different crops may create excess capacity for parsley 
processors and increase capital requirements for new crop production 
equipment. Any immediate social/community impacts would be expected to 


diminish over time. 


Macroeconomic Impacts 


Macroeconomic impacts are expected to be either ’negligible or 


nonexistent. 


Limitations of the Analysis 


1. There are insufficient biological and economic data to 
estimate the potential impacts of longer term crop shifts 


due to a nitrofen suspension. 


The analysis assumes that adequate supplies of labor for 


additional hand hoeing and mechanical cultivation are 


available at existing wage rates. 


Constant ee prices were used in the analysis since current 
price elasticiities that have relevance to a 20 to 25 percent 
reduction in parsley output were not available. The estimated 
reductions in net farm incomes would either be overstated or 


only representative of an extreme worst case situation. 


Estimates for the percentage changes in parsley production 
costs were based on California enterprise budgets. Budgetary 
information for other impacted areas were not readily 


available. 


Total production cost increases to replant heavily weed 
infested fields could not be accurately quantified. It was 
hypothesized that very few acres would be subject to such 


impacts. 


Information on alternative weed control programs and yield 
losses provided by the biologists were primarily based on 


experience rather than experimental data. 
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ECONOMIC IMPACT ANALYSIS O% ¢ ATO =a ee 
TARO AND DAIKON 


B. Ted rears 


1s tee see) une al fase 


The estimated economic impact of canceling Fok-wses—en=Fere. 


and Baikon was based on the following procedures and assumptions: 
ateose 7) iV: trete.) 
1. -FAek is applied once during the growing season. Fok is 


applied as a pre-emergence incorporated treatment. Principle prob- 


lem weeds controlled are 








ae hawal} 977.79 average planted acreage, yield per planted 
acre, and value per hundredweight were used as a base for the analy- 


SiS. 
av tee sen 
3. The base acreage treated with tek was estimated by agri- 


(& 
cultural scientists working in the Taro-and Baikon-producing areas 
(table 1). Only the acres currently treated are included in the 


analysis. 


4. The alternative weed-control program was specified by agri- 
cultural scientists (table 1). This. IORI program was assumed 
to be the best program available ae canceled. Market avail- 
ability and efficacy of the alternatives were considered in specify- 


ing the alternative program. 


1/ B. Ted Kuntz is an Agricultural Economist for the Economics 
and Statistics Service, Natural Resource Economics Division, U.S. 
Department of Agriculture, Corvallis, Oregon. 
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5. It was assumed that no new alternatives will become avail- 
able in the near term, that the prices for alternative herbicides 
will not change, and the alternative will be available in sufficient 
quantities. It was also assumed that sufficient labor will be avail- 


able for hand weeding at prevailing market prices. 


6. An estimated 15 percent production loss is assumed with the 
alternative treatment program. This production loss includes (1) 
quality loss associated with the reduced efficiency in the selection 
orocess during cutting at harvest time due to weeds, (2) reduced pro- 
duct size due to weed competition, and (3) increased weediness in 
subsequent crops because of increased carryover weed seed on ee 
Yield losses associated with the less-effective alternative weed- 
control program were estimated by agricultural scientists in thee 
and at oneaeCaeei ne areas. These estimates were based on their ex- 
perience and judgment about annual variations in production associa- 
ted with different herbicides and hand weeding under general field 
conditions, and data from experimental research plots. However, re- 


search plot data may vary from actual field experience because they 


are obtained under specialized conditions. 


7. Partial budgeting techniques were used to estimate the 
Nn. teesen 
economic impact of a Fee cancellation. 
tare and dai Ke. 
8. The treated acres are all in the Feeemend—Satten-growing 


areas of Hawaii. 


Results 


ef 
The 1977-79 average planted acres oF Ta and Baikon in Hawaii 
sarm é 
was 619. Average, value for Taro and Paikon in the same period was 


13.9 cents per pound. Total production and value were 10,657 ,000 


Pounds and $1,484,000, respectively. 
f 


An estimated 500 acres of Taro and Daikon are treated annually 
Aiteeyzen, Chane 


2 che, 
with Few About 4 pounds, per acres oF \a=tatalor 2,000 pounds Of Ar feesen 


Fee are applied each year as 1). At the current price of $7.94 
Mite sen 
per pound (a.i.), the cost of tok is $31.76 per acre. Application 
ne Posen 
cost is $18 per acre. Total expenditures for Tek use on taro and 


Aaikon is $24,880. 


The alternative weed-control program includes one additional 


cultivation and two additional hand hoeings. Total cost of the al- 
Range Seon 
ternative program is estimated to,se $55,900 to $81,000, an increase 
S50 Alie 
in cost of $30,120 to $56,120, or about HO to $+62 per acre. 


Use of the alternative less—effecttyre weed-control program is 
expected to result in a 15 percent yield decrease on the 500 acres 
currently treated. Average yields for 1977-79 were 17,216 pounds 

174,477 
ikon production, losses of 5+7#S;450 are estimated for the first 


n. rosen, 
year without tek. Additional losses would be expected as the weed 


f acre. Therefore, at a value of 13.9 cents per pound of Taro and 


population increases in subsequent years. 


Total losses, including increased treatment costs and reduced 


$2075 are i en 8 Oe ee 
production are estimated to be £299 -670 to $235,570 the first year 


74 tac ye 2 
wi thout race “che data base iS inadequate to determine if the 15 


percent decrease in Taro and Baikon production in Hawaii would re- 


sult in measurable price changes at the market or consumer level. 


Summary 


cf 
An estimated 500 acres of Taro and Daikon are treated with 
Nitiesed 


2,000 pounds of *ek for weed control annually. Total losses if the 


alternative weed-control program is used, including increased treat- 
A2Ch S17 


ment costs and reduced production are estimated to be $2.69-576 to 
$235 597 Nitocsen, 
$23 5-S7) pe first year without #ek. The 15 perce ea Sree: in 


+aro and Waite production in Hawaii is valued xian, and inc- 


reased weed-control costs are estimated to be $30,120 to $56,120. 











PRELDCDURY HENEFTT ANALYSIS OF NETROFEN USE ON CALIFORNIA GREENHOUSE CARNATIONS 


SOCIAL/COMMUNITY IMPACTS: 


UMITATIONS CF THE ANALYSIS: 


PRINCIPAL ANALYST AND DATE: 


anmual Sluegrass, crabgrass, goosefoot, lambsquarters, malva, nightshade, 


Greenhouse carnations. 


nettle, pigwe: 


purslane, sheperdspurse and spergularia. 


Trifluralin is registered for use mm carnations, but controls a different spectrum of 


Hamd weeding. 
Anmual yields would decrease by 3 percent from 717,800 to 660,400 blooms per acre with 
the use of four hand weedings. 


The cost difference per acre between hand weeding ($800-$1,200) and the nitrofen contro. 
program ($27/~$377) would range from $523 to $883. 


Qmurently about 16.1 percent of the California and 12.1 percent of the U.S. standard 
carnation acreage (69 acres) is treated with 276 pounds a.i. nitrofen. 


Increased production costs per acre will range from $523 to $833, which is a .8 to 1.3 
percent increase in total production costs. The total production cost impact will rang 
from $36,087 to $57,477. 


Revenue losses for the 8 percent reduction in output would be about $5,116 per impacted 
acre. 


Short term income losses per acre will range from $5,639 to $5,939. For the average 
sized grower (2.2 acres), the income loss will range fram $12,406 to $13,066. The total 
industry income loss in the short term will range from $389,091 to $409,791. 


Snort amd long tem consumer impacts are expected to te either negligible or 
nonexistent. 


Macroeconomic impacts in the U.S. ecomomy are expected to be either negligible or 
nonexistent. The comparative economic advantage of South American carnatim producers 
may be enhanced with a further financial weakening of domestic producers. 


Social/commmity impacts are expected to be either negligible or nonexistent. 


Additional labor for handweeding has been assumed readily available at existing wage 

rates amd prices for different classes of chrysanthemms have bem assumed constant. 

Limited biological data made it wcertain if growers without soil steam sterilizaticn 
would shift into the production of other floricultural crops. 


H. W. Gaede 

Economic Analysis Branch 

Benefits and Studies Division 
Office of Pesticide Programs 

U.S. Envirormmental Protection Agency 
Jamary 1981 
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Preliminary Benefit Analysis of Nitrofen Use on 
Greenhouse Carnations in California 


Current Use Analysis 
Registrations of Nitrofen and Alternatives 


Nitrofen formulated as either a 25EC or 50WP is registered as a 
weed control for annual bluegrass, crabgrass, goosefoot, lambsquarters, 
malva, nightshade, nettle, pigweed, purslane, sheperdspurse and 
spergularia in carnations. One post-transplant spray application of 2 
to 4 pounds a.i. mixed with 40 to 60 gallons of water is the labeled 


rate per acre application (EPA, 1980). 


Trifluralin is EPA registered on carnations, but it controls a 
different spectrum of weeds. Specifically, malva, nightshade, nettle, 


sheperdspurse and spergularia are not included on the label (EPA, 


1980). 


Use of Nitrofen and Alternatives 


Nitrofen usage of 276 pounds a.i. was applied to 69 acres (16.1 
and 12.1 percent of the 1978/79 California and total U.S. acreage) of 
standard greenhouse carnations in California (Table 1). The primary 
target weeds include: nightshade, filagree, pigweed, and annual 
bluegrass. Nitrofen treatments are typically supplemented with one 


hand weeding for chickweed control (USDA/EPA/States, 1980). 
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.Nicrofen may alsa provide, the advantage of inexpensive weed” 
control until a new carnation grower can more easily afford the 
investment costs of a preplant soil steam treatment system. However, 
it is possible that the scheduled use of methyl bromide as a preplant 
soil fumigant may also provide sufficient weed control to delay such an 


investment. 


Without nitrofen, greenhouse carnation producers would use three 
additional hand weedings (a total of 80 to 120 hours of labor per acre) 
to permit the carnations to grow above the weeds. Quality losses are 
mot anticipated, but annual yields would be expected to deenine 8 
percent from 717,800 to about 660,400 blooms per acre (USDA/EPA/States, 


1980 and USDA, Floriculture Crops, 1980). 
Economic Impact Analysis 
Production Cost Changes 


Based upon information presented in Table 1, the nitrofen weed 
control program for greenhouse carnations was estimated to cost between 
$277 and $377 per acre (Table 2). For the alternative weed control 
program of hand weeding, the per acre cost' was estimated as ranging 
from $800 to $1200. Thus, the production cost impact of substituting 
hand weeding for nitrofen would range from $523 to $833 per acre if the 


orice of hand weeding labor remained constant. 


Information provided by the University of California at Berkeley 


indicates that total production costs for greenhouse carnations in 
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San Diego County is currently about $.09 per bloom (Eckhouse, 1980), 
which is about $64,600 per acre for the 1978/79 average output levels. 
Since greenhouse heating requirements are lower in this area, the total 
production cost estimate would probably be understated relative to 

other California producers. Given that the total production cost 

impact was estimated to range from $523 to $833 per acre, the 


percentage increase would be no greater than .8 to 1.3 percent. 


Since 69 acres of carnations are subject to impact in California, 
the total production cost impact is estimated to range from $36,087 to 


S577 4iu s 
Revenue Changes 


The 69 acres subject to impact represent 16.1 percent of the 
1978/79 standard carnation acres in California and 12.1 percent of the 
total U.S. Reduced California output was estimated as 3.96 million 
blooms which is approximately 1.3 and .9 percent of California and 
total U.S. production (USDA, Floriculture Crops, 1980). Therefore, any 
market price increases for standard carnations are expected to be 


negligible in the short tern. 


Under an assumption of no short term market price changes, the 
revenue loss would be approximately $5,116 per impacted acre when the 
1978/79 weighted average price for California standard carnations is 


used in the calculations (Table 2). For the average sized carnation 








grower (2.2 acres) that uses nitrofen on all acreage, the total revenue 
loss would be ab Sib 255 r i i { i 
l out +,<33- for the 69 impacted acres in California, 


the total revenue loss would be $353 004 « 
Potential Acreage Shifts 


Nitrofen may provide an advantage to a new grower by delaying the 
investments costs of a preplant soil steam treatment system until the 
firm is financially more viable. Without the use of nitrofen or access 


to a steam treatment system, a new grower may be forced to produce a 


different floricultural crop. However, it is possible that methyl 


bromide soil fumigation, which would be used regardless of the market 
availability of nitrofen, may provide enough weed control to deter any 


acreage shifts. 


It is uncertain if acreage will shift as a result of a regulatory 
action on nitrofen. For purposes of estimating short term impacts, no 
shift in acreage will be assumed. In the longer term, reductions in 
net farm income and a weakened economic advantage relative to foreign 
competition (i.e. South America) could force shifts of unknown 


magnitudes. 


Net Farm Income Changes 


Based upon the assumptions that hand weeding labor costs and 


market prices for standard carnations will not change, the short term 


reduction in net farm income per impacted acre is expected to range 
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from at least $5,639 to $5,939 when the 1973/79 California weighted 
average price is used for the calculations. For the average sized 
grower treating all acreage with nitrofen, the annual short term impact 
would range from at least $12,406 to $13,066. For all of the 69 
affected acres in caer mache total short term reduction in annual 


net farm income would range from at least $389,091 to $409,791. 


In the longer term, these short term impacts could abate if 
biologically and cost competitive weed control strategies (either 
chemical, nonchemical, or both) were developed and made available to 
the impacted growers. However, without such developments, increased 
foreign competition could force financially weakened growers into 


alternative enterprises. 
Consumer, Macroeconomic, Social/Community Impacts 


Impacts in the form of consumer, macroeconomic or social/community 
are expected to be nonexistent or negligible in both the short and long 
term if nitrofen is not available to California greenhouse carnation 


producers. 
Limitations of the Analysis 
1. It has been assumed that the required labor for the additional hand 


weeding of greenhouse carnations is readily available at $/.50 per 


hour. 


Hi 


£ is uncertain if ‘the nonavailability of nitrofen will force new 


Carmmation growers without soil steam sterilization equipment into 
the production of other floricultural crops. Methyl bromide 
treatments were assumed to prevent such acreage shifts from 


occurring. 


The California standard carnation industry currently appears to be 
declining in California because of increasing competition from 
South America and escalating production costs (Eckhouse, 1980). [t 
is uncertain if a regulatory action on nitrofen will in itself 


force California. growers into alternative enterprises. 


Biological information on the alternative program and yield losses 
provided by the biologists were based on experience rather than 


Prolneoretria.) data. : 


References 


Eckhouse, X. EPA Cooperative Agreement with University of California at 
Berkeley. Personal communication. November 10, i980. 


U.S. Department of Agriculture. Floriculture Crops — Production Area 
and Sales, 1978 and 1979 Intentions for 1980, ESCS, Crop Reporting 
Board, Washington, D.C. April 1980. 


U.S. Environmental Protection Agency. Benefit Analysis of Nitrofen. 
OPP, BFSD. Washington, D.C. July 1980. 


U.S. Department of agriculture. U.S. Environmental Protection Agency 
and State Assessment Team for Nitrofen. Draft Biological Assessment 
of Nitrofen. Washington, D.C. 1980. 


USE: 
WagOR EoSio CONTROLLED: 
ALTERNATIVES: 


vajor registered chemicals: 
Yorrchemical controls: 


Comparative performance: 


Comarative costs: 








QUENT OF USE: 


QONOMIC IMPACTS: 
| 
Users 


XCLAL/COMMUNITY IMPACTS: 


RRINCIPAL ANALYST AND DATE: 





UMPTATIONS OF THE ANALYSIS: 


PRELIMINARY BENEFIT ANALYSIS OF SITTROFEN USE ON CALIFORNIA GREENHOUSE CARYSANTHEUMS 


Greenhouse chrysantheamms. 


amual bluegrass, crabgrass, goosefoot, lambsquarters, malva, nightshade 
pigweed, purslane, shepherdspurse ard spergularia. 


Trifluralin, GAA, DCPA, EPIC and nitralin. 
Hand weeding. 


About 14 percent (85 to 93 percent of total output) of the higher qalit 
fall into smaller sized categories with the use of 4 to 5 hand weedings. 


The cost difference per acre between hand weeding ($800-S1,500) and the 
program ($269-S$369) would range from $531 to Si isl. 


Currently about 10.9 percent of the California ad 7.7 percent of the U.. 
chrysantheumm acreage (36 acres) is treated with 108 pounds a.i. nitrof: 


Increased production costs per acre will range fram $531 to $1,131, whicit 
percent increase in total productim cost. The total production cost im; 
from $19,116 to $40,716. 


Reveme losses for 14 percent of the higher quality flowers falling into 
categories are about $.04 per bloam or from $1,244 to $1,364 per acre. 


Short term income losses per acre will range from $1,755 to $2,495. The 
the average sized grower (1.95 acres) will range from $3,422 to $4,865 pe 
total industry income loss in the short term will range from $63,180 to S 


Snort and long term consumer level impacts are expected to be either neg] 
nonexistant. 


Macroeconomic impacts are expected to be either negligible or, nonexistent 
Social/commmity impacts are expected to be either negligible or nonexist 


Additional labor for hand weeding has been assumed readily available at ¢ 
rates amd prices for different classes of chrysantemms have been assumed 
Limited biological data made it uncertain if growers without soil stem st 
would shift into the production of other floricultural crops. 


H.W. Gaede 

Economic Analysis Branch 

Benefits and Field Studies Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
Jamary 1981 
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Preliminary Benefit Analysis of Nitrofen Use on 
Greenhouse Chrysanthemums in California 


Current Use Analysis 
Registrations of Nitrofen and Alternatives 


Nitrofen formulated as either a 25EC or SOWP is registered for 
weed control on annual bluegrass, crabgrass, goosefoot, lambsquarters, 
malva, nightshade, nettle, pigweed, purslane, sheperdspurse and 
spergularia in chrysanthemums. One pre= or postemergent spray 
application of 2 to 4 pounds a.i. mixed with 40 to 60 gallons of water 


is the labeled rate per acre application (EPA, 1980). 


Other EPA registered herbicides for use on chrysanthemums include: 


Erifluralin,, CDAA, DCPAs EPIC...and initraid os 
Use of Nitrofen and Alternatives 


Current use estimates of nitrofen on California standard 
greenhouse chrysanthemums is quite limited (see Table 1), since only 
108 pounds a.i. were applied to 36 acres (USDA/EPA/States, 1980). The 
acreage subject to impact accounts for 10.9 and 7.7 percent of the 
1978/79 California and total U.S. standard chrysanthemum acreage (USDA, 


loricuiture Crops, 1980). Nitrofen treatments are generally preceeded 


by one hand hoeing for cheeseweed, nightshades and pigweed control. 


Beers nay ee LAR Bee taee Senne eee weed 
control until a new chrysanthemum grower can more easily afford the 
investment costs of a preplant soil steam treatment System. However, 
it is possible that the scheduled use of methyl bromide as a preplant 
soil fumigant may also provide sufficient weed control to delay such an 


investment 


Without nitrofen, greenhouse chrysanthemum producers would use 3-4 
additional hand weedings to enable the chrysanthemums to grow above the 
weeds. Quantity losses are not expected, but 14 percent of the higher 
quality chrysanthemums are anticipated to fall into lower quality 


Categories (USDA/EPA/States, 1980). 
Economic Impact Analysis 
Production Cost Changes 


Based upon information presented in Table 1, the nitrofen weed 
control program for standard greenhouse chrysanthemums was estimated to 
cost between $269 and $369 per acre (Table 2). For the alternative 
weed control program of 4-5 hand weedings, the per acre cost was 
estimated as ranging from $800 to $1,500. Thus, the production cost 
substituting hand weeding for nitrofen would range from $531 


impact of 


to $1,131 per acre if the price of hand weeding labor remained 


consCanct. 
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Information provided by the University of California at Berkeley 
indicates that total production costs are approximately 95 percent of 
total revenues (Eckhouse, 1980), which is about $47,250 per acre for 
the 1978/79 average revenues. Given that the total production cost 
impact was estimated to range from $531 to $1,131 per acre, the 


increase would range from 1.1 to 2.4 percent. 


Since 36 acres of California chrysanthemums are subject to impact, 
the total production cost impact is estimated to Tangefrom ‘S19 116 ‘to 


$40,716. 
Revenue Changes 


The 36 acres subject to impact if nitrofen is cancelled/suspended 
account for 10.9 and 7.7 percent of the standard chrysanthemum acreage 
in California and the U.S., respectively (USDA, Floriculture Crops, 
1980). Changes in the quantity of production are not expected, but 14 
percent of the higher quality chrysanthemums (85 to 93 percent of total 
output is estimated to be large or very large blooms) are expected to 
fall into smaller sized categories (USDA/EPA/States, 1980)L/, 

Under the assumptions that prices will not change for different size 
classes of chrysanthemums and that the current price spread between 
larger and smaller size classes is approximately $ .04 per bloom 


(Eckhouse, 1980), revenue losses would range from approximately $1,244 


to $1,364 per acre (Table 2). 


i/ Industry wide market grade standards currently do not exist for 
California chrysanthemums (Eckhouse, 1980). 


Aqyyenb aamoy eB OW, TTF prom swooyq OO ‘E"Z 03 OOO"'7ZZ JO Jueo1ad HT ATaIewpXoaddy -(QgGT ‘sdoag aaNq{NoZI0T,1 SyUSN) woo Tq Ad 
2861'S JO vopad viersae peIysyam G6//R/6T Je aa0e Jad soo, UWeYQUeSAMP psrepueIs EQ9'T9Z JO PIPFA 6//8/6L B8rarav ue vodn poseg /p 


en 


G6 ‘7-SSL°T y9E ‘1-42 ‘T 


684 0S-S09°0S 


68° 1S 


Wp Sri) 2 775 (8121 19) 
Jordup anuaaayy SAMMIDATY 
pure ysog 1eIO], TEIOL 


a en er me a ee ee ee 


*saopad Jaye wNUEYQueES<ayo pavpurys 3O §}3SOD JOoqeT Uy aur OCU SsaUMSsSsYy /p 
*wooyq jad sseT pps Je panypea sy JR SssepO 


sanay Jad gg°7$ jo ajea o8em e Je asor aad sanoy g saapnboa voz jroypdde uajoaqqIN /q 
*punod aad /6°¢$ Je (Fe spunod €) vajoaqzu gNQG JO spunod ¥xqs 3049 je 


wee CK SC 











- TEL‘ T-T€S DOUAIDIITP 
00S * T-008 00S ‘ T-008 — — Suypoac puey 
weaForg aaF UII 

(aouad1A0HP Sod) 

69C-692 OOE-002 00°st 78° EZ uajozqyu 


wesdo1g WajoiayN 


+ | 


(SaeTTOp) (sie T TOP) (sae] TOP) (saey op) weasoag 
SoZ) JusUQeRAIY, sop 7a sop voy {Rot {ddy ye ys0) [EPA JOaqUO) pos 


TeIOJ, Suppeoyy puerq] app} Isag OpyJopasad 


BPUIOJT LEQ UP AunayUeshayQ ssnoyuseary uO uUoTSuadsns uwajoIIIN 


P jo as0y Jog sJoeduy ommanay pue SszSOD UOFIONpoAg °7 ALQRL 


For the average sized California chrysanthemum grower (1.95 acres) 
that uses nitrofen on all acres, the total revenue loss would range from 
about $2,426 to $2,660. The 36 acres impacted in California would have 


an estimated total revenue loss ranging from $44,784 to $49,104. 
Net Farm Income Changes 


Based upon the assumptions that hand weeding labor costs and 
market prices for different classes of California standard chrysanthemums 
will not change, the short term reduction in net farm income per oye 
acre is expected to range from $1,755 to $2,495. For the average sized 
grower treating all acreage with nitrofen, the short term impact would 
range from $3,422 to $4,865. For all of the 36 affected acres in 
California, the short term reduction in net farm income would range from 


$63,180 to $89,820. 


In the longer term, these short term impacts could abate if 
biologically and cost competitive weed control strategies (either 
chemical, nonchemical, or both) were developed and made available to the 


impacted growers. 
Consumer, Macroeconomic, Social/Community Impacts 


Impacts in the form of consumer, macroeconomic or social/community 
are expected =o be nonexistent or negligible in both the short and long 
term if nitrofen is not available to California greenhouse chrysanthemum 


producers. 
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Limitations of the Analysis 


It has been assumed that the required labor for the additional 
hand weeding of greenhouse chrysanthemums is readily available 


at current wage rates. 


It is uncertain if the nonavailability of nitrofen will force 
chrysanthemum growers without soil steam sterilization 
equipment into the production of other floricultural crops. 
Methyl bromide treatments were assumed to prevent such acreage 


shifts from occurring. 


It has been assumed that prices for different classes of 
California chrysanthemums will remain unchanged. A $.04 per 
bloom quality loss is expected for 14 percent of the large and 


very large blooms. 
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Metre eb) Benefit Analysis of Nitrofen Use on Ornamental Ground Covers 
.in California. 
Currant Use Analysis 
Nitrofen formulated as a 50 WP is registered as a selective herbicide to 
control various broad leafed weeds in fields in which ornamental ground 
covers are being established. One or two applictions of four pounds a.i. 
each are applied each are applied per acre. 
Trifluralin, orvzalin, napropamide and DCPA are also registered for 
use on ornamental ground covers. However, they do not provide control of 
the broad leaf weeds controlled with nitrofen. The alternative control 


program would be to increase hand hoeing to control those weed species 


not controlled due to the loss of nitrofen( USA /USERA|S TATES \4.3¢ ) - 


Use of Nitrofen and Alternatives 


The USDA/EPA/State Nitrofen Assessment Team estimated that 6,290 
acres of ornamental ground covers are treated with 26,360 pounds of 
nitrofen on an annual basis. The weed control programs with nitrofen 
consist of nitrofen and oryzalin or napropamide and an additional 
application of nitrofen on about 5 percent of the acres. The seeded is 
also mechanically cultivated prior to planting and hand weeded (hoeing or 
pulling) one to three times over the establishment period. The weed 
control program consists of oryzalin or napropamide, one mechanical 


cultivation prior to planting plus two to four hand weedings { no DA JNA ech ie 
Economic Impact Analysis 


It is expected that the loss of nitrofen would result in ground 
Cee 


cover establishment cost increases of $5.2 millionw ‘this would consist 






4? 


of increased hand weeding costs of $5.4 million and decreased herbicide costs 


MOL sU.2imiliton. 
~akekie mn \ KL? 
Ornamental ground covers are which are established once 
and have an indefinite life span if maintained. The increased establishment 
cost would not occur every year. However, if past ground cover establishment 


rates continue, the increased establishment costs would occur on areas 


where ornamental ground covers are being established. 
Market and Consumer Impacts 


Ornamental ground covers are treated with nitrofen near new construction 
on public and private lands. Given the magnitude of the expected impacts 
which would ceccur only once on any piece of land, it is not expected that 
the loss of nitrofen would have any significant market impacts. However, 
these cost increases would increase the cost of new construction where 


ornamental ground covers are established. 
Limitations 


l. The information on the extent of use and on increased establishment 
costs was based on the expertise of the Assessment Team rather than on 
experimental or field data. 

2. It was assumed that increased hand labor would be available without 


increased unit costs. 


Table 1. Use of Nitrofen on Ornamental Ground Covers in Californias g) 








> Acres : : : : 
Weed : treated : Pounds : Application : Number of : Number of 3 
control : with ceded. > Tate per : mechanical > hand > Othe 
program ; nitrofen : appiied : acre : cultivations : hoeings > char 
7 Pounds a.» aT =< 
With nitrofen me 
Program A 1 1=3 MA 
Nitrofen 4,403 Tyyor2 4 
Oryzalin 4,403 Lieb 4 
Nitrofen 200 840 + 
Program B 
Nitrofen eaos, 7,548 4 : is Na 
Napropamide HLegetew( 7,548 4 
Nitrofen 90 360 4 
Without 
Nitrofen 
Program A l 2-4 No 
Oryzalin 4,403 ti Ole 4 
Program B 1 2-4 0 
Napropamide i Ragiekei) 7,548 4 





a/ Provided by USDA/State/EPA Nitrofen Assessment Team. 








Table 2. Increase in ground cover establishment costs without nitrofen. 


IERIE 
Be ae ee eas 2 int baae's t os antes ; a et Doble? ; 
Teed : : : : Herbicide : Increased : Increased 
control : Acres : Herbicide : application : hand hoeing : establishmer 

program s treated a/ ":icosts b/ : costs c/ > costs d/ : costs 


: : : ; : 
; : 
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Sas eal Rte 

Program A 
With Nitrofen 

Nitrofen 4,403 139.8 

Speyer 

Oryzalin 4,403 164.3 

Nitrofen 210 Say Let 

Sub-total 3108 36.9 
Without Nitrofen 

Oryzalin 4,403 164.3 Bee Se ose 

Difference (146.5) ee) 2579079 3,642.7 
Program B 

With Nitrofen 

Nitrofen 1, 887 2939 

shat 

Napropamide 1,887 82.4 

Nitrofen 90 Phe) oe. 

Sub-total 145.2 15.3 
Without Nitrofen ir te 4 

Napropanide iNogis'ts i) 82.4 bed 024 a ed hee: 

ae 

Difference C6760) (Oc 1,624.7 

Total 3 . 5,203.9 


a/ Table l. 

b/ Based on costs of $7.94 per pounds a.i. of Nitrofen; $9.33 per pound a.i. of | 

and $10.92 per pound a.i. of Napropamide. Herbicide prices from as Chem. Pr 
El Paso TX, 1980. Application rates from Table l. 

c/ Herbicide application cost of $8.00 per acre per application. Note, Nitrofen end 

Oryzalin are applied together as are Nitrofen and Napropamide. 

d/ Based on 82 hours of additional hand hoeing per acre at $10.50 per hour. Data 

~ supplied by Nitrofen Assessment Team. 


Preliminary Benefit Analysis of Nitrofen Use on Field Grown Roses 
: ” giha in California ; : 


Current Use Analysis 


Nitrofen formulated as a 50 WP is registered as a selective herbicide 
to control various broad leafed weeds in rose fields. / Two applications 
of two pounds a.i. each are mixed with 40 to 60 gallons of water per acre. 

4G Ivitiuralin:. Sena and oxadiazon are registered for use on field 
grown roses. However, they do not provide control of the broad leaf 


weeds controlled with nitrofen. The alternative control program would be 


to increase the hand hoeing to control those weed species not controlled 


due to the loss of nitrofen{ USDA [LSE AAS TATES i9)80)- a 


is 
\ 


Use of Nitrofen and Alternatives 


The USDA/USEPA/State Nitrofen Assessment Team estimated that 164 
acres of field grown roses are treated with a total of 656 pounds of 
nitrofen on an annual basis. The weed control program with nitrofen 
consists of trifluralin incorporated preplant, preplant mechanical 
culitvation, 2 nitrofen applications, a postplant pre-emergence treatment 
with oxadiazona, and 2 hand hoeings each taking about 13 person hours. 


Without nitrofen the program would include an additional hand hoeing( UsOA/uséeAls 
Economic Impact Analysis 


(Gs, 
It is expected that the loss of nitrofen would result in produ es 
costs increases of $8,820 or $53.78 per acre for those acres treated 


(Table 2). There are no expected production losses. The magnitude of 





1/ Field reses are propagated for sale as rooted or bareroot plants throughout 
the U.S. 


-these impacts suggests that there would be no shifts out of field rose 


production. 
Consumer and Market Impacts 


The expected prodution impacts are of minor magnitude and would not 


have any significant consumer or other non-producer impacts. 
Limitations of Analysis 


1. Usage of nitrofen was estimated by the Assessment Team. However, 
even if all rose acres in California were treated, the loss of nitrofen 
would have a small impact unless significant yield impacts were involved. 
Given the nautre of the field grown rose as a strong plant, significant 


yield losses are highly unlikely. t 


wa 





Table 1. Weed control programs for field grown roses in California a/ 


i  ——————— 


Weed : : Application se Total : Number of : Number of 


control : Acres > rate per ‘LDS sas Lee semecnanicaL > hand 
program ; treated : aereg]b.(a.iseeeappiied : cultivations : hoeings 
a el ha ta wet en a Re 
With 

Nitrofen 164 

Trifluralin 2 328 

Nitrofen 4 656 

Cultivations 1 2 
Oxidiazona 4 656 

Without 

Nitrofen 164 

il PLUuvase Dp 2 328 

Cultivations l 3 
Oxidiazona 4 656 





a/ U§DA/USEPA/State Nitrofen Assessment Team, 1980. 


Table 2. Cost of production increaes due to loss of nitrofen on field 
grown roses in California. a/ 


SS. Seas 


7 


Weed : : :Herbicide :Mechanical :Hand : 4Cost 
control > Acres ‘Herbicide:application:cultivation:cultivation: Productionyincrease 
rogram :treated:costs b/:costs :costs >costs storal sper acre 


: : : ° : : : 


en ee ee een ee eee 





—-Dollars----—--——-----—--—-—--—-— 


With 
Nitrofen 164 Br, 7 60 6, 806 ppt ln 31, 980 


Without 
Nitrofen 164 Rng 27E 260 4,182 193 10 a7. 9710 


Cost 


increase 
(decrease) (4, 546) 7624) 0 fos. 928) eA!) OS pees 


a/ Quantities applied and number of cultivations from Table l. Costs supplied by 
Gordon Rowe, Extension Economist, University of California, Berkley, 1980. 

b/ Based on 2 pounds a.i. trifluralin per acre at $8.05 per pounds a.i. oxidiazon } 
per acre at $37.80 per pound; and 4 teins aei. nitrofen per acre at $6.93 per 


pound. Chemical prices from Ag. Chem rice, El Paso, Texas, 1980. 


c/ Pesticide application costs $8.00 per acre per“application for nitrofen and 
oxidiazona and $17.50 per acre for trifluralin. 


d/ Mechanical cultivation cost of $8.00 per acre. 


e/ Based on 13 person hours per acre per hoeing at $7.50 per hour. 
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USE: 


MAJOR P£STS CONTROLLED: 


ALTERNATIVES: 


‘a jor cegiscered herbicides: 


Mon-chemical weed conerol sechods: 


a EE SS STEED, 


££ficacy/performance: 


OE ED 


Comparative Costs: 


ee 


EXTENT OF USE: 


ECONOMIC LHPACT: 


Jser: 


Consumer/markec: 
‘ac roeconomic: 
SOCTAL/COUMUNITY IMPACTS: 


LIMITATIONS OF ANALYSTS: 


PRINCIPAL ANALYST AND DATE: 


SUMMARY OF S3ENEFIT ANALYSIS OF sITROFEN USE ON R0SES 


Nilcrofen use oa roses (primarily greenhouse). 


Weeds controlled taclude: annual Sluegrass, crabgrass, goosefooc, lamdequarterc, valve, 
aectle, aigneshade, pigweed, purslane, sherperdspurse and spergularia.. 


Alesrnacive active ingredients include: cacodylic acid, OCPA, diphenamid, SPtc, 
oxadiazon simazine and trifluralin. 


Sotl scaam treaczene and hand weeding. 


Alternacive weed concrol peogram consiscing of additional hand veeding followed by 
oxadiazon preemergence treacmenct vill coc arfece cut cose quality. 


Comparative Annual Treacmene Costs Per acre of Nicrofea and Alternacive 
Conerol Programs on Roses ia California 


eae aaa 


Total dnnual 
Product Pescicide Additional Hand Prograe Treatment 

Weed Concrol Treacmenet Cosc ‘Applicacion Cost Needing Cost Coste 

Program ($) ($) ($) ($) 
seer esr ese ee ee eer eee 
trifluralia 71.54 135.00 — 206.54 

+ aicrofen 
oxadiazon 130.20. 135.00 - 265.20 

+ aitrofen 
add'l weeding 74.76 45.00 250.00 396.76 


+- oxadiazon 


Approximacely 25 acres of California roses were creaced with aicroten in 1977, 1973 and 
{in 1979. Nierofen-creaced acreage cepresents 4.6% and 5.32% of total. rose acreage for 
1978 and 1979. Aboue 200 Lbs. aitrofen a.i. are. used each year on coses~ 


Growers would experience a $104.56 to $163.22 per acre annual cose increase Sy using che 
alcarnacive: weed concrol program. ocal annual creatmenc cost impace per producer vould 
he. approximacely $354 to $353. The percentage increase {n total annual production cosets 
would be less than .5Z. Total short term production cost increase for the come induscry 
would equal abouc $2,514-34,081. 


None expected. 
None expected. 
‘None expected. 


Limited usage daca were available for the selected alternacive herbicide, oxadiazon; a0 
test daca were availale on comparative efficacy >bacween nitrofen and alcernacive 
controls; it was assumed that labor and ocher factors of production are ceadily available 
ac axisciog prices. 


Racherioe Oevine 

Economic Analysis 8ranch 

Renetits and Fleid Studies Division 

Office of Pescicide Proxgrans 

oS. Environmencal Proteceion Agency 
Washington, 0.C. 
Necember, 1980 ' 


PRELIMINARY BENEFIT ANALYSIS < 


Current Use Ai 


EPA Registrations of Nitro: 


The herbicide, nitrofen, formulat 
concentrate, is EPA registered to cont: 
roses: annual bluegrass, crabgrass, g 


nettle, nightshade, pigweed, purslane, 


(EPA, 1980). 


The alternative active ingredient 
include: cacodylic acid, DCPA, diphena 
simazine, and trifluralin (EPA, 1980; 
Non-chemical methods of weed control i 


of the soill/ and hand weeding (USDA/E 


1/ Not applicable after transplanting 


NITROFEN USE ON ROSES 


lysis 


mm and Alternatives 


. as a 25% emulsifiable 
Ll the following weeds in 
»gefoot, lambsquarters, malva, 


sheperdspurse and spergularia 


registered with the EPA 

id, EPTC, oxadiazon, 
3DA/EPA/States, 1980). 

roses include steam treatment 


\/States, 1980). 


(USDA/EPA/States, 1980). 





Use of Nitrofen and Alternatives 


Nitrofen is a postemergence pesticide applied to rosesl/ in 
sequence with other herbicides. Approximately 25 acres of California 
roses were treated in 1978 and 1979. Since there were 541 and 471 
acres of roses planted in 1978 and 1979, respectively (USDA/EPA/States, 
1980), the nitrofen-treated acreage represents 4.6% and 5.3% of total 


rose acres for 1978 and 19792/. 


Nitrofen is applied at a rate of 4 lbs. a.i./acre per application; 
a total of two applications are made annually (USDA/EPA/States, 1980). 


Therefore, about 200 lbs. nitrofen a.i. are used each year on roses. 


Most of the registered alternatives control only some of the weeds 
listed above and trifluralin does not control oxalis (USDA/EPA/ States, 


1980). However, oxadiazon, newly registered for roses, is considered 


ee a 


i/ Although nitrofen is used primarily on greenhouse roses, there 
is also usage on field roses (Elmore, 1980). The extent of field 
usage is considered relatively minor. 

2/ It is assumed that the reported planted and treated acreage 
refer to actual acreage and do not include areas, such as 
walkways, that would not receive pesticide treatment. This 
assumption is partially based on the fact that the total number of 
square feet of rose production area reported for 1978 and 1979 
equals about 633.2 and 668.8 acres, respectively. This acreage is 
a “gross” area and, therefore, includes walkways and aisles (USDA, 
1980). 


-— -—----- ea a a er ee ee Or Ra NI 


pareienly affective as : Be a poet, BepRURHIWIty eee 

1980). There were no specific data available on oxadiazon usage on 
roses, but the California Department of Food and Agriculture reports 
that .02 lbs. oxadiazon a.i. were used on .06 acres of “flowers” in 
1979. This number, however, reflects usage by licensed pest control 


operators and, therefore, is not all encompassing. 


Comparative efficacy/quality/yield data between nitrofen and any 
of the alternative herbicides listed were not available. However, 
using an alternative weed control program that consists of additional 
hand weeding followed by oxadiazon preemergence treatment will not 
affect the quality of cut roses. Also, Ritesh is not used for yield 
increases but rather to keep the crop clean and ensure worker comfort 
from weed irritation (USDA/EPA/States, 1980). Nitrofen usage also may 
enable a new rose producer to delay investment in a soil steam 


treatment system. 
ECONOMIC IMPACT ANALYSIS 
User Impacts 


Standard weed control treatment of roses consists of a trifluralin 
or oxadiazon application followed by hand weeding, if oxalis is not 
present. If oxalis is present, a trifluralin or oxadiazon application 
is followed by two nitrofen applications. If nitrofen were unavailable 
a grower would be likely to use the weed control program consisting of 


hand weeding and an oxadiazon preemergence treatment (USDA/EPA/ States, 


mr ee «se 2 te 


- 1980). Total treatment costs for the three weed control programs on a. 
per acre basis are as follows: trifluralin + nitrofen = $206.54; 
oxadiazon + nitrofen = $265.20; and hand weeding + oxadiazon = $369.76 


(Table 1). 


The relatively high cost of additional hand weeding 
($200-$300/acre) will cause the hand weeding + oxadiazon control 
program to be more costly than either of the programs using nitrofen. 
Therefore, if nitrofen becomes unavailable, growers will experience a 
$104.56 to $163.22 per acre annual cost increase. On the average, 
California growers commit about 4.37 acres to rose production (USDA, 
1980)2/. It is estimated that greenhouse areas (e.g. walkways) not 
receiving pesticidal treatment comprise 15%-30% of the total production 
area. This estimate is derived from reported rose acreage 
(USDA/EPA/States, 1980) and gross production area (USDA, 1980). Based 
on the midpoint of this estimate, the treatment cost impact per 
producer would be approximately $354 to $553 for about 3.39 acres of 


growing area. 


It is estimated that the total annual rose production cost in 
northern California is $2.75-$3.00 per square foot (Hasek, 1980) or 
$119,790-$130,680 per acre. The percentage increase in total annual 
production costs due to the unavailability of nitrofen would be less 
than .2% for northern California growers. Total rose production costs 
for warmer areas of California are unknown. Although it is possible 


that cooling costs may be incurred by growers in some of the warner 





1/ Based on reported 1978 and 1979 rose production area and number 
of producers; data for 1977 was not available. 


acces 
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areas, it is assumed that northern California total production costs 
are the highest, with heating costs equal to approximately $./71 per 
square foot (Hasek, 1980) or about 25% of total costs. Based on this 
information, it is estimated that California growers in regions other 
than northern areas would experience an increase in total annual 


production costs of less than .5%. 


Since about 25 acres of roses are treated with nitrofen each year 


(USDA/EPA/ States, 1980), the total short term production cost increase 


for the rose industry would equal about $2,614-$4,081. 


Consumer/Market/Macroeconomic/Social/Community Impacts 


No consumer, market, macroeconomic, or social/community impacts 


are expected if nitrofen is not available for use. 


LIMITATIONS OF ANALYSIS 


1. There were limited usage data available for the selected 


alternative herbicide, oxadiazon. 


2. There were no test data available on the comparative efficacy 


between nitrofen and alternative controls. 


3. It was assumed that labor and other factors of production are 


readily available at existing prices. 


REFERENCES 


California. 1979. California Department of Food and Agriculture. Annual 
Pesticide Use Report. Sacramento. 


Elmore, Clyde. 1980. Weed Science Extension. University of California. 
Davis, California. Personal communication. December 10. 


Hasek, Ray. 1980. Environmental Horticulture Extension. University of 
California. Davis, California. Personal communication. December 17. 


U.S. Department of Agriculture. 1980. Floriculture Crops - Production 
Area and Sales: 1978 and 1979, Intentions for 1980. Economics, 
Statistics and Cooperatives Service. Crop Reporting Board. 
Washington, D.C. April. 


U.S. Department of Agriculture/U.S. Environmental Protection 
Agency/States Assessment Team for Nitrofen. 1980. Draft Biological 
Assessment of Nitrofen. Washington, D.C. 


U.S. Environmental Protection Agency. 1980. Benefit Analysis of 
Nitrofen. Office of Pesticide Programs. Benefits and Field Studies 
Division. Washington, D.C. July. 


Preliminary Benefit Analysis of Nitrofen Use on Stock in California 


eyerene UseSHaaBicis 

Nitrofen, formulated as a 25 EC and a 50 WP is registered as a 
herbicide for cheeseweed, nightshade, pigweed and neetle in stock fields. 1/ 
One post-plant application of 4 pounds aei. mixed with 40-60 gallons of 
water is applied per acre. 

Trifluralin is the only other herbicide registered for use on stock. 
It can not be considered an alternative to nitrofen. Nitrofen is current 
by applied to control weeds not controlled by trifuralin. The alternative 


control to nitrofen would be to increase mechanical cultivation and hand 
pV oe ser sy te 3 
veeding< USIR /E=4/ 6 Tate, eR i450) 


Use of Nitrofen and Alterntives 


The Assessment Team estimated that 280 acres of stock are treated 
with 1,120 pounds of nitrofen. The weed control program with nitrofen 
consists of trifluralin incorporated pre=plant, nitrofen early post 
emergence, 1 to 2 mechanical cultivations and 1 hand hoeing to control 
escape weeds. The weed control program without nitrofen consists of 


replacing nitrofen with 1 to 2 additional hand hoeing each taking 16 to 


N 


USEPA , 
20 person hours { &$ DA| / STH, 1492) % 
Economic Impact Analysis 


It is expected that the loss of nitrofen would result in production cost 


(Trager). 
increases of $22,467 or $80.24 per acre for those acres create Thareewate be 


i/ Stock is a cool weather floral crop grown commercially only in Arizona 
and California. 


iy Se 


increased labor charges of $33,600 and decreased herbicide and herbicide 
application costs off$1),133+- The assessment team projected yield losses 
va 
( 
of 10 percent on those acres treated. This would result in $110,880 


value of lost production to those producers using nitrofen. The total 





reduction in revenues to those producers using nitrofen would be $133,34 
MN. $22,467 increased production costs and $110,880 value of lost production. 
Stock is a speciality floral crop and one expects that other cut 
flowers could be used as close substitute. Therefore, one would expect 
that stock producers could not pass on the cost of production increases. 
In addition, it is expected that the reduced production would not result 
in significant price adjustments. Production budgets are not available 
for stock. Without budgets one cannot project acreage shifts due to 


revenue losses and prodution cost increases. 
Consumer Impacts 


Data does not exist to predict consumer impacts. However, given the 
small quantity of stock produced and the substitutability of other flowers 


it is reasonable to project negligible consumer impacts. 
Limitations of Analysis 


1. This study has weak biological foundations. The Assessment Team 
estimated nitrofen use, the alternative control program and yield losses 
based on their experience rather than on controlled experiments. 

2. The lack of stock production budgets prevented development of 


viable estimates of impacts to individual producers. 


=o 


3. The loss of nitrofen for use on: other cut Aiowanbeieee éould ©. 
have a eomtoniae effect since carnations, chrysanthemums and roses with 
also be impacted. These flowers are substitutes for stock. 

4. In this analysis it was assumed that hand labor would be available 
to weed stock at no change in price. However, nitrofen has replaced a 


large portion of the hand labor for California agriculture and it is not 


known if hand labor would again be available without significant price increases. 


ue 
Table 1. Weed control programs for stock with and without nitrofem a/ 






Weed : Application :Total : Number of : Number of : Yield 


control : Acres > rate per :pounds : mechanical >: hand > reductic 
program > treated ““s acre applied : cultivations : hogings b/: per acre 
: : : : : € : 
Acres Lbs. a.i. bs swarms Percent 
With 
Nitrofen 
Trifluralin 700 l 700 
Nitrofen 280 4 Pei 2u 
Cultivations 1-2 i 0 
Without 
Nitrofen 
Trifluralin 700 1 700 
Cultivations l=2 233 10 


i ee 


Se a 
a/ Estimated by the uSDA/USEPA and State Nitrofen Assessment Team, 1980. 


b/ There would be one hand hoeing with nitrofen taking 16-20 person hours per acre. 
Hand hoeings would increase to 2-3 each taking 16-20 person hours with nitrofen 
not available. 


A 
Ma 
Tabhe 22 Grower net revenue decreases from a loss of nitrofen on stock. a/ 


—_—_—_—__—_—_—$_——_——— 


Weed : : :Herbicide :Mechanical :Hand :TOCas : Value 
control :Acres :Herbicide: eeERseeaiysre cultivation:hoeing :production >produ 
program :treated:costs costs d/ :costs e/ :costs e/:cost increases: losse 


: : : : : : : | 





<Dcae ab ewes as en owes aw eo oe ae SSS SS as 
i; 


—————- Dollars : 


With 33,600- 

Nitrofen b/ 280 iB Baan) 7,000 a-o0U 67,200 

Without 67,200 

Nitrofen c/ 280 eis Bee) 4,760 SO DU 100,800 110) 
Difference 

(decrease) (8,893 (2240) 0 33, 600 22,467 


SH 
a/ Ta0Leml. - 


b/ 4 pounds nitrofen per acres at $7.94 a pound and i pound ieeluceite per acre 
at $8.42 a pound for a total of $40.18 per acre. Prices obtained from 4g. chem. 
Qrice, El Paso, TX, 1980. 


c/ 1 pound trifluralin per acre at $8.42 a pound. 


d/ Application cost of $8.00 per acre for nitrofen and $17.00 per for trifluralin. 
Provided by Gordon Rowe, Extension Economist, University of California, Berka 


e/ Mechanical cultivation costs of $12.00 per acre; hand hoeing cost of $120.00 
per acre per hoeing (16 person hours at $7.50 per acre). From Gordon Rowe, 
Extension Economist, University of California, Berkley. 


£/ Based on 10 percent yield loss on treated acres and crop value estimated at 
$3,960 per acre. Crop value estimated by USDA/USEPA/State Nitrofen Assessment 
Team. 


ia Major registered herbicides: 


_ Comparative costs: 


# 





PRINCIPAL ANALYST AND DATE: 


{ 
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SUMMARY CF BENEFIT ANALYSIS OF NITROFEN USE ON NOM-CROPLAND 


Nitrofen use on fencerows, rights-of-way, storage yards am fallow 
land that is followed by labeled crops ( carrots, celery, cole crops, 
garlic, horseradish, onions, Oriental vegetables, parsley ard 
sugarbeets). 


Weeds controlled include: anmual bluegrass, craberass, goosefoot, 


lambsquarters, malva, nettle, nightshade, pigweed, purslane, 
sheperdspurse and spergularia. 


A partial list of alternative active ingredients includes: atrazine; 
dicamba + 2,4-D; diuron; amd isopropylamine salt of glyphosate. 


Comparative Acre Treatment Costs of Nitrofen and Selected Alternatives 
ee ee anid penected aiternatives 


Total Per Acre 

Herbicide (Formulation) Treatment Cost 
($) 

nitrofen (25EC) 46.12 
nitrofen (SOWP) 51.67 
atrazine (80WP) 24.89 
dicamba + 2,4-D (L) 14.47 
diuron (80W) 53.00 
glyphosate (L) 42.60 


The nitrofen formulation primarily used is 25EC. Based o this fact, 
total treatment cost changes due to usage of selected alternatives 
will range from $6.88 more to $31.65 less per acre. Therefore, usage 
of alternative herbicides may result in decreased or increased armmual 
short and long run user expenditures. 


None expected. 
None expected. 
None expected. 


No complete usage data were available for nitrofen amd selected 
altermatives; no test data were available om comparative efficacy of 


._ mitrofen and alternative herbicides; a complete listing of weds 


controlled by all alternatives to nitrofen was unavailable; it is 
unknown whether amy additional mowings and/or hand cuttings would be 
necessary with usage of alternatives; it was assumed that the cost of 
pesticide application equipment and labor for nom-restricted 
herbicides will equal $8.00/acre while restricted use pesticide 
application costs will be 2-3% higher. 


Economic Analysis Branch 

Benefits and Field Studies Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
Washington, D.C. 

December, 1980 


“PRELIMINARY BENEFIT ANALYSIS OF NITROFEN USE ON NON-CROPLAND- 
Current Use Analysis 
EPA Registrations of Nitrofen and Alternatives 


The herbicide, nitrofen, formulated as either a 25% emulsifiable 
concentrate or a 50% wettable powder, is Federally registered for use 
on fencerows, rights-of-way, storage yards and fallow land that fs 
followed by labeled cropst/ to control several weeds including: 
annual bluegrass, crabgrass, goosefoot, lambsquarters, malva, nettle, 
nightshade, pigweed, purslane, sheperdspurse and spergularia (EPA, 
1980). 

The alternative active peters eee with the EPA for 
control of some of the weeds listed above include: atrazine; dicamba + 
2,4-D; diuron; and isopropylamine salt of glyphosate2/ 
(USDA/EPA/States, 1980). It should be noted, however, that this list 
is not all inclusive, a complete listing of weeds controlled by each 
alternative is unavailable, and it is not possible to make control 


comparisons between nitrofen and each of the alternatives. 





i/ Agricultural crops covered by the nitrofen label include: 
carrots, celery, cole crops (broccoli, Brussels sprouts, cabbage, 
cauliflower), garlic, horseradish, onions (dry bulb), Oriental 
vegetables (Chinese cabbage, mustard greens, kales, Chinese 
parsley, daikon, dasheen, gobo, yam bean, dryland taro), parsley 
and sugarbeets. 

2/ Hereafter referred to as glyphosate. 





- Although: these. specific alternative herbicides listed may control 
many of the same weeds as nitrofen, the herbicides are ineffective 
against the following: burning nettle, cheeseweed, ground cherry, 
nightshade, oxalis and silversheath knotweed (USDA/EPA/States, 1980). 
[It is not known to what degree these weeds present a problem and 
whether herbicides, other than those listed above, would provide 


control comparable to nitrofen. 
Use of Nitrofen and Alternatives 


Although registered for both preemergence and postemergence 
application to non-cropland areas (EPA, 1980), nitrofen usage consists 
of postemergence application, primarily in California, at a rate of 5-6 
lbs. a.i./acre; treatment consists of one application (USDA/EPA/States, 
1980). Data on the total number of non-cropland acres existing in 
California and the United States, as well as the number of 
nitrofen-treated acres and the total nitrofen usage, were unavailable. 
However, the California Department of Food and Agriculture reported tse 
on “non-agricultural areas” ranging from about 15 lbs. a.i. on 5 aceee 
to 410 lbs. a.i. on 235 acres during 1977-79. “Also, in 1979, 5 lbs. 
nitrofen a.i. were used on rights-of-way (California; 1979, 1978 and 
1977). Although these numbers reflect usage by licensed pest control 
operators and are not all encompassingL/, the figures do indicate 


that total nitrofen usage on non-cropland sites is negligible. 





i/ California Department of Food and Agriculture pesticide usage 
figures reflect 85% to 100% of licensed applicator usage in 
- 1977-1979 and listed sites, such as “agencies, other", could 
possibly account for some additional use. 


-2?- 


Use information concerning the acres treated with nitrofen in 
sequence with other herbicides, as well as the number of applications 


and lbs. a.i./acre, is unknown. 


California alternative herbicide usage estimates are also limited. 
The California Department of Food and Agriculture reports that licensed 
pest control operators’ annual usage of atrazine was less than 7,000 
lbs. a.i. on less than 2,000 acres of “non-agricultural areas” and 
“fallow farmland”; about 370,000 lbs. a.i. were used for rights-of-way 
in 1979. Diuron usage by licensed operators increased between 1977-79 
from approximately 2,700 lbs. a.i. on 450 acres of “non-agricultural 
areas” to about 143,000 lbs. ie on 1,700 acres of non-agricultural 
lane and unspecified rights-of-way acreage. Licensed operator usage of 
glyphosate also increased between 1977-1979. About 9,200 
non~agricultural acres were treated with 3,200 lbs. glyphosate a.i. in 
1977; about 5,000 acres of non-agricultural land and an unspecified 
amount of rights-of-way of acreage were treated with 152,000 lbs. a.i. 
in 1979. There were no California usage estimates available for chal 
combination product of dicamba and 2,4-D (California; 1979, 1978 and 


LOAD « 





ECONOMIC IMPACT ANALYSIS 
User Impacts 


As previously indicated, nitrofen usage data on non-cropland are 
extremely limited. Other data limitations include performance 
comparisons between nitrofen and alternatives and whether any 
additional mowings and/or hand cuttings would be necessary with the 
alternatives. Since the total number of non-cropland acres treated 
with nitrofen is unknown, the cost impact resulting from unavailability 


of this herbicide can only be assessed on a per acre basis. 


The assessment of total per acre treatment costs of nitrofen and 
selected alternatives is based on the assumption that the cost of 
pesticide application equipment and labor for non-restricted use 
pesticides will equal $8.00/acre (USDA/EPA/States, 1980). The fact 
that dicamba + 2,4-D is a restricted use pesticide in California and 
requires enclosed system application (USDA/EPA/States, 1980) would 
alter this alternative's treatment cost. However, the degree of cost 
increase is considered minor, perhaps only 2-3% (USDA/EPA/States, 


1980). 


The relatively wide range in total per acre treatment costs 
($14.47-$53.00) may be due in part to the lack of data concerning any 
additional Aas and/or hand cuttings necessary with alternatives. 
Additional equipment and labor costs would affect the cost 


differentials presented in Table l. 
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The oe Baratak total ee treatment ee of aay 
alternatives and the nitrofen formulations ranges between $31.65 and 
$37.20 less for dicamba + 2,4-D to $1.33 and $6.88 more for diruon 
(Table 1). Based on the fact that the nitrofen formulation primarily 
used is 25EC (USDA/EPA/States, 1980), total treatment cost changes due 
to usage of the selected alternatives range from $6.88 more to $31.65 


less per acre (Table 1). 


Treatment costs presented in Table 1 were based on insufficient 
data. If nitrofen were no longer available for use on non-cropland 
areas, usage of alternative pesticides, such as atrazine or dicamba + 
2,4-D or glyphosate, may result in decreased short and long run user 
| expenditures. Usage of an alternative, such as diuron, may result in 


increased short and long run user expenditures. 
Consumer/Market/Macroeconomic/Social/Community Impacts 


If nitrofen becomes unavailable for use, no consumer, 


market, macroeconomic, or social/community impacts are expected. 


2) 


3) 


4) 


5) 


LIMITATIONS .OF THE ANALYSIS 


There were no complete usage data available for nitrofen and 


selected alternatives. 


There were no test data available on the comparative efficacy 


of nitrofen and alternative herbicides. 


A complete listing of weeds controlled by all alternatives to 


nitrofen was unavailable. 


It is unknown whether any additional mowings and/or hand 


cuttings would be necessary with the usage of alternatives. | 


It was assumed that the cost of pesticide application 

equipment and labor for non-restricted herbicides will equal 

$8.00/acre while restricted use pesticide application costs | 
1 
| 


will be 2-3% higher. 


Galifornia. 
Pesticide 


California. 
Pesticide 


Gai. fornia. 
Pesticide 
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ECONOMIC IMPACT ANALYSIS @& cre MTREre A ey 
PINE SEEDLING NURSERIES 


B. Ted Kuntz/ 


7) trogen 
The estimated economic impact of canceling #ek uses on pine 


seedling nurseries was based on the following procedures and assump- 
tions: 


nurseries 
1. Pine seedlingfoccurring in the states of Georgia, hore 
Wy i Techen 
Carolina, and South Carolina are included in the analysis. -tek is used 


one to two times in Georgia, 16 to 20 times in North Carolina, and 


in South Carolina 
3 to 4 timesfper crop of pine seedlings. 


2. Principle problem weeds controlled are 





3. The acres planted and acres treated with Tok were estimated 
by agricultural scientists working in the pine seedling-producing 
areas (table 1). Only the acres currently treated are included in 


the analysis. 
Prey ems were 
4. The alternative Slane peecean-was specified by agri- 


Prey rams Coe. 


cultural scientists (table 1). oe Pies program was assumed 
ae 2) 

to be the best program available if tek were canceled. Market avail- 

ability and efficacy of the alternatives were considered in specify- 


ing the alternative program? 


1/ B. Ted Kuntz is an Agricultural Economist for the Economics 
and Statistics Service, Natural Resource Economics Division, U.S. 
Department of Agriculture, Corvallis, Oregon. 
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5. The herbicide bifenox, was not considered an alternative be- 


cause it decomposes into tek after application. 


6. It was assumed that no new alternatives will become avail- 
able in the near term, that the prices for alternative herbicides will 
not change, and the alternative will be available in sufficient quan- 
tities. It was also assumed that sufficient labor will be available 


for hand weeding at prevailing market prices. 


7. An estimated 10 percent reduction in harvested pine seedlings 
is assumed with the alternative treatment program. These lost seed- 
lings are needed for reforestation purposes, so it was assumed that 


11.1 percent more acres would be planted to replace the lost seedlings. 


8. Value of the lost seedlings is assumed to be the cost of re- 
placement seedlings. Thus, 11.1 percent of the production costs of 


the treated acres was assumed to be the value of lost production. 


9. Partial budgeting techniques were used to estimate the econo- 
Nitrosen 
mic impact of a tek cancellation. 


Results 


About 950 acres of pine seedlings are planted annually in the 
States of Georgia, North Carolina, and South Carolina. Average yield 
is 225,000 pine seedlings per acre. Valued at the approximate cost of 
production of $5,625 per acre, the total value of these pine seedlinas 


is $5,343,750. 


An estim ed 202 acres of pine seedlings are treated annual ly 


- ae 
f ‘ 


with tek in ce States, 


Georgia 


An estim: ed 50 acres of pine seedlings in Georgia are treated 
ait, OF nitroséen 
one or two tin :s with 2 pounds , o#—+ek per acre for a total of 100 to 
Aj, 
200 pounds, eac | year (table 1). At the current price of $6.93 per 
4: rosen 
pound (a.i.), he cost of tek is $13.86 plus $4.20 for application, 


or a total of 18.06 per acre per ieeac hay. Total expenditures for 


" ay 14 
1 trosée, LANG? Ss. 


Fek use on pi: seedlings in Georgia, ace $903 to $1,806. 


The alter ative weed-control program includes one to two applica- 
Petecler, Arstellate 


tions of tarse and 5 to 6 hours of additional hand weeding. Total 


(aNGe Bren 5 cle 
cost of the ai ernative program is estimated rojbe te he to $9,180, whith < 
+107 B52 
an increase ir cost of $4207 to $7,374 or about $84 to $147 per acre. 


Use of tr alternative tess-effeettre weed-control program is ex- 
pected to rest t in 10 percent decrease in harvested seedlings. These 
seedlings are eeded for reforestation purposes; therefore, the alter- 
native treatme t program includes planting 11.1 percent more acres of 
seedlings to ¢ ovide the same number of Sept ngs currently produced 


Nitec ren Coe] acest 
on the tok-tre ted acres. In gre 5.6 acres will be planted to 
A 


~- 


replace the Ic t seedlings. At the average production cost of $5,625 


per acre, this represents a $31,500 loss. 


Total los es in Georgia, including increased treatment costs and 


: S 
phen Seen > 35,&¢ 
/ 


cost of replat nent seedlings, are estimated to pea So to $38 ,374 


the first year wvithout Fem ae Teese 


North Carolina 


An estimated 102 acres of pine big OR in North Carolina are 
fab. os os «a Tere s¢r) 


treated 16 to 20 times with one pound ef<tek per acre for a total of 


K 
2,t, 
L2632eto 2,040, pounds annually (table 1). Per treatment cost of tek a teete.) 
is $6.93 per acre plus $4.20 for aPpumeations or $11.13 per acre per 
Arvtec sen 
treatment. Total expenditures for, foe use on pine seedlings in North 
Ceange Sron 


Carolina are $18,164 to $22,705. 


The alternative weed-control program includes 3 to 4 applications 
Pettstern ctrstillate OrySluerzen Coaly goo AS ed fer Atecjen treatéy eure 
of Verse , 3 to 4 applications of the herbicide Geax , and 10 hours of 
additional hand weeding. Total cost of the alternative program is 

Cange Srom BIZo4ad té Bis 925 ranging Srén VEl2r +c BE, 827 
estimated to be-$42;,033-te-$15 5880, a decrease in cost of Sets te- | 


$65825 or about $60 to $67 per acre. 


Use of the alternative tesseaftscteye weed-control program is ex- 





pected to result in a 10 percent decrease in harvested seedlings. 

These seedlings are needed for reforestation purposes; therefore, the 
alternative treatment program includes planting 11.1 percent more acres 
of seedlings to provide the same number of seedlings currently produced 
on ay eee acres. In North Carolina, 11.3 acres will be plan- 


ted to replace the lost seedlings. At the average production cost of 


$5,625 per acre, this represents a $63,563 loss. 


Total losses in North Carolina, including increased treatment costs 


: CRAG Srom YS7 +4) te As 
and cost of replacement seedlings, are estimated to, be-SSee-to i 





’ 


$565738 the first year without Tek w. fecte, 


4 





South Carolina 
An estimated 50 acres of pine seedlings in South Carolina are 
Cte, BROS 0g te TI 
treated one to three times with two Pounds, ef =Fek per acre for a total 
cay pitegsen 
of 100 to 300 pounds, annually (table 1). Per treatment cost of Fek is 
$13.86 per acre plus $4.20 for application, or $18.06 per acre per 
nitresen 
treatment. Total expenditures for Fek use on pine seedlings in South 
Carolina are $903 to $2,709. 
The alternative weed-control program includes one or two applica- 
peaeseun ist ote 
tions of ¥eesel and 5 to 6 hours of additional hand weeding. Total 
faage2 Src. 
cost of the alternative program is estimated tobe $5,010 to $9,180, 


an increase in cost of $4,107 to $6,471, or about $82 to $129 per acre. 


Use of the alternative Lesseeitect+ve weed-control program is ex- 
pected to result in a 10 percent decrease in harvested seedlings. These 
seedlings are needed for reforestation purposes; therefore, the alterna- 
tive treatment program includes planting 11.1 percent more acres of 
seed] ings to provide the same number of seedlings currently produced 
on jy acres. In South Carolina, 5.6 acres will be planted 


to replace the lost seedlings. At the average production cost of $5,625 


per acre, this represents a $31,500 loss. 


Total losses in South Carolina, including increased treatment costs 
and cost of replacement seedlings, are estimated to be $3577607 to 


$37,971 the first year without tek. 7 Pesen, 


Summary 
ag doclly 
An estimated 202 acres of pine seedlings are, treated with 1,832 
ay, OF MTL Sel 


toes 540 pounds ,e#—tek for weed control apavatly in Georgia, North 


Carolina, and South Sone! Use of the alternative tess=efectrye 
Grower losses ranging Sren F128 b. 
weed-control programsie expected to result in total, tesses—of S128, 746- 
#8 (33 3$8/ nitre 
to 4333583 the first year without os “Increased treatment costs are 
range Sroa RAcGR fo S7TCiP and the 
estimated to, beta G5 —teentFeeiG—and cost of replacement seedlings is 


estimated to be $126,563. 





SUMMARY PRELIMINARY BENEFIT ANALYSIS# 
USE OF NITROFEN FOR SUGARBEETS 


, 


A. USE: Mi 2 “- ae Nitrofen (Tok® E=25) 1s used to control weeds for sugarbeets in 


the Impertal Valley region of Callfornia and Yuma County, 
Artzona. 
Be MAJOR PESTS CONTROLLED: Winter annual broadleaf weeds are primary nitrofen targets, 


particularly wild beets (Beta maritima). 


C. ALTERNATIVES: 


Major registered alternatives: Eptam chloroprophal desmedipham 


cycloate ethofumasate phennedipham 
Non=-chemical alternatives: Cultivation and hand weeding. 
Efficacy of alternatives: Bach chemical alternative controls a varying spectrum of weeds, 
but none are as broad as that controlled by nitrofen. 
a= = —- Comparative performance; The alternative program of cycloate, chleropropham and 


desmedipham/phenmedipham requires one additional cultivation 
and 7 additional hours of hand weeding per acre, and results in 
a 2 percent yield reduction. 


Comparative Costs: Nitrofen Program Alternative Program Cost Difference 
Cost for Impacted Cost for Impacted for Impacted 
Acres Acres Acres 
$745,740 $1,513,275 $767,535 


The nitrofen program includes nitrofen in sequence with 
chloropropham and 6 cultivations. The alternative program 
consists of cycloate, chloroprophanm, desmedipham/phenmediphanm, 
7? cultivations and 7 hours of hand weeding. Both programs 
include chemical application costs. 


De EXTENT OF USE: Approximately 45% of sugarbeet acreage in the Imperial Valley 
is treated. 
Total Planted Total acres 
acres in Imperial treated in Imperial Total Pounds 
Valley 1077-79 Valley 1977-79 AI of Nitrofen 
16,670 7,500 30,000 


Only 6,000 acres receive the cycloate application in the 
nitrofen program. 


B. ECONOMIC IMPACTS: 


User: An impacted sugarbeet grower would incur an additional 
production cost of $98.41 to $118.05 per acre. The total cost 
impact for all 7,500 acres would be an increase of $767,535. 


The reduction in yield for the total impacted acreage is 
estimated to be about 3,600 tons per year. This is less than 
1% of the total production in the Imperial Valley and only 
about 0.01% of total U.S. production. 
jt Fe TG - te ¥ <, : “" "fhe short term lose in net farm income per farm in the Imperial 
Valley is estimated to be $9,267. The total farmer's net 
income would be reduced by $864,771. 


The $112 to $132 decrease in farm income per acre may cause 
sugarbeet growers to shift acreage to alternative crops. The 
following crops used in rotation are possible substitutes: 
alfalfa, carrots, cotton, garlic, lettuce, melons and onions. 


Consumer: Since the quantity and quality losses are negligible compared 
to the total U.S. market, there would not appear to be any 
significant impact on prices ar comsumption. 


Macroeconomic: No significant impact is expected. 
FP. SOCIAL AND COMMUNITY IMPACTS: Increased enployment for farm workers in short term. In longer 
term crop shifts may impact sugarbeet processor. 
@e ULIMITATIONS OF ANALYSIS: Lack of experimental data, yield losses and other btological 
data were based on professtonal judgment. Limited economic 
information wag available. Short term farm output prices were 


assumed constant and labor supplies were assumed readily 
available. [It is uncertain how many acres will shift to 
alternative crops and comparative returns for alternative uses 
of farm resources are unavatlable. 


He PRINCIPAL ANALYST AND DATE: Robert Esworthy 
Economic Analysia Branch 
Benefits and Fleld Studies Divistoa 
Office of Peatictde Programs 
U.8. Environmental Protection Agency 


January 1981 


Preliminary Benefit Analysis of Nitrofen Use on Sugarbeets 
In the Imperial Valley, California 


Current Use Analysis 
EPA Registrations of Nitrofen and Alternatives 


Nitrofen (Tok®) is registered as a Special Local Need (SLN) for 
sugarbeets in the Imperial Valley region of California. Winter annual 
broadleaf weeds are primary nitrofen targets, wild beets (Beta maritima) 
being the most important due to a lack of alternative controls. As 
well as competing with sugarbeet growth, the wild beet poses another 
problem in that it is a oe for diseases common to domestic beets. 
These include powdery mildew, caused by the fungus Erysiphe polygoni, 
and two viral PTET TY y RS top and beet yellow (Breithaupt, 1980). 
An emulsifiable concentrate formulation of nitrofen (Tok EC~25) is 
applied only once to sugarbeet acreage at a rate of 4 pounds active 
ingredient per acre (EPA, 1980). Nitrofen is applied as a preemergent 
and is followed by a postemergent application of chloropropham 


(USDA/EPA/States, 1980). 


Eptam, cycloate, chloropropham, desmedipham, ethofumasate, and 
phenmedipham are registered weed controls on sugarbeets (EPA, 1980; EPA 
microfiche, 1980). Each alternative controls a varying spectrum of 


weeds, but none are as broad as the spectrum controlled by nitrofen. 


Use of Nitrofen and Alternatives 


Approximately 45 percent (7,5000 acres) of the annual average 
16,670 acres of sugarbeets planted in the Imperial Valley during 
1977-1979 were treated with nitrofen. Table l presents current use of 
nitrofen and the alternative program if nitrofen was not available. The 
alternative control program on a per acre basis consists of a preplant 
incorporation of cycloate (4.0 lbs AI), a postemergence spray of 
chloropropham (5.0 lbs. AI) anda 10 inch postemergent band spray of a 
combined desmedipham/phenmedipham formulation (USDA/EPA/States, 1980). 
This program requires one additional cultivation and an additional 7 


hours of hand weeding per acre. 


Economic Impact Analysis 


Farm Impacts 


Comparative weed control costs of nitrofen and the alternative 
program are presented in Table 2. An impacted sugarbeet grower would 
incur an additional cost of $98.41 to $118.05 per acre if nitrofen were 
no longer available. Since the average Imperial Valley sugarbeet farm 
grows 80 acres (USDA/EPA/States 1980), the increased cost per farm with 
all acres impacted would be $8,187. The total cost impact for all 7,500 


Reras would be an increase of $767,535. 
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Aientiana tne a eee pe is apa ca concHened ein 
the alternative control, a 2 percent yield reduction is anticipated 
(USDA/EPA/States, 1980). The reduction in yield for the total impacted 
acreage is estimated to be about 3,600 tons per year. This amounts to 
less than 1 percent of the total production in the Imperial Valley and 
only about 0.01 percent of total U.S. production (Table 3). Based on 
1977-79 average sugarbeet price of $27.01, the lost value of production 


is estimated to be $97,236. 


Due to increased production costs and decreased value of 
production, total farmers' net income in the Imperial Valley would be 
reduced by $864,771. Since an average farm is 80 acres, the reduction 


in net farm income would be $9,267 per farm with all acres impacted. 


Since the use of the alternative control decreases net farm income 
by about $112 to $132 per acre, growers might shift acreage to 
alternative crops. The following crops used in rotation are possible 
substitutes: cotton, alfalfa, lettuce, melons, carrots, garlic and 
onions.- It is not known what proportion of acres will shift to the 


alternative crops. 


Consumer Impacts 


The maximum loss of production in the Imperial Valley is a very 
small preportion (0.01%) of total U.S. susarbeet production. Since the 
quantity and quality losses are negligible, there would not appear to 


be any significant impact on prices or consumption. 
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“Social Community Impacts 


Data limitations make it difficult to assess the social and 
community impacts of cancelling nitrofen use on sugarbeets. The 
additional cultivation and hand weeding required with the alternative 
control program will lead to increase employment for farm workers. 

Crop shifts may cause some social and Canney impacts (e.g. sugarbeet 
processor, new investment in farm equipment). Any social/community 


impacts would become less significant over time. 


Macroeconomic Impacts 


TT 


The cancellation of nitrofen use on sugarbeets is not expected to 


have significant impacts. 


Limitations of Analysis 


1. It is uncertain if the nonavailability of nitrofen will force 


sugarbeet growers into producing other crops. 


2. Farm income changes assume no change in the price of 
sugarbeets or factors of production (e.g. hand weeding labor) 


if nitrofen is not available for use. 
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